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PUBLIC NOTICES 





[ihe Director - General, 
India Store Department, 
i .. | pee road, Lambeth, 8.E 


Branch 
3.E. 1, 
REQUL 
FISH PLATES Part 


1. RALLS —~ required 
for FENCING, 


middie of Mi. ny 1923 
¢ POSTS and WEDGES 
hk ROU GHT IRON, 

» WIRE, 7 STRAND, FENCING, GALVANISED 
‘ MILD STEEL for MAKING RIVETS 





ri jue on the 30th October, 1923, for No. 1 
Tendere 6th November, 1023, for Nos. 2 to 4 
“Tender fo forms obtainable from above 3821 
° - ° 

\ ssistant Engineer Re- 

QUIRED for the GOLD COAST 

G A ERNMENT RAILWAY, Open Lines 

Department, for two tours of 12 to 18 

onths each, with possible extension Salary £480 

is the first three years of service and then £510, rising 

(£720 a year by annual increments of £30, and thence 


annual increments of £40. Outfit allow 


920 by 
os r £60 on first appointment Free quarters and 
massages and liberal leave in England on full salary 
Pendidates, 25 to 30 years of age, preferably un 
married, must be trained railway engineers and good 
draughtsmen.—Apply at once in writing, stating age 


brief details of experience, to the CROWN 
wt TS FOR THE COLONIES, 4, Millbank, West 


winster, 8.W. 1, quoting M/12,207 3875 
ee PROBATIONARY INSPECTORS in the 
Engineer-in-Chief's Department of the 
General Post Office (17-22, with extension for service 
in HM. Forces during the war), 15th NOVEMBER 
The date specified is the latest t. which applications 
can be recei vec They must be made on forms to be 








( ‘ivil Service Commission. 
FORTHCOMING EXAMINATION : 


obtained, with particulars, from the SECRETARY, 
on Service Commission, Burlington-gardens, London. 
3857 





( lity of Liv erpool. 
LANCASHIRE BOILERS 

The Corporation iavite TENDERS for the SUPPLY 
and DELIVERY of THREE LANCASHIRE BOILERS 
and FITTINGS at the Public Baths 

Specification and other particulars may be obtained 
on application to the Engineer and Chief Superin- 
tendent. Baths Department, 75, Dale-street, on pay 
ment of One Guinea, which will be returned on 
receipt of a bona fide Tender. 

Tenders must be enclosed and sealed up in the 
oficial envelope provided and delivered by letter post 
at the Town Clerk’s Office not later than Noon on 
Tuesday, the 13th November next 

The Corporation do not bind themselves to accept 
the lowest or any Tender 

WALTER MOON, 
Town Clerk 
Liverpoul, 12th October, 1923 3846 


( ‘orporation of Poole. 

POOLE WATE RWORKS. 
CONTRACT N 7. 

TENDERS FOR THE 8U PPLY OF MATERIALS 
FOR AND THE CONSTRUCTION OF A CON 
CRETE COVERED RESERVOIR (5,000,000 
GALLONS CAPACITY) AND LAYING AND 
JOINTING CAST IRON RISING AND LEADING 
MAINS 

The Corporation of Poole invite ny NDERS for the 

SUPPLY and DELIVERY of MATERIALS and the 

CONSTRUCTION of a NEW CONCRETE COVERED 

RESERVOIR of 5,000,000 gallons capacity, together 

with the LAYING and JOINTING of about 3700 

LINEAL YARDS of 18in end i6in, CAST IRON 

RISING and LEADING MAIN 

The work is situate on Corfe Hills, 
trom Broadstone Junction 
Plans and specification may be seen at vw office of 

the Engineer, Mr. A. P. I. Cotterell, M. Inst. C.E., 17, 

Old Queen-street, Westminster, s.W 1, 4, at the 

office of the Borough Waterworks Engineer, Mr. G. V. 

Sparrow, Municipal Buildings, Poole, during the 

usual office hours 

Copies of the specification, bills of quantities, and 

form of Tender may be obtained from the Engineer by 

intending contractors on payment of the sum of Five 

Guineas, which will be returned on receipt of a bona 

Ode Tender and all other documents supplied 
mders, on the form provided, enclosed in sealed 

envelopes, addressed to the undersigned and endorsed 

“ Reservoir, Contract No, 7,’" must be delivered not 

later than 10 a.m, on the 2nd day of November next 

Corporation do not bind themselves to accept 
the lowest or any Tender 
By Order, 
CHARLES LISBY, 
Town Clerk 








Dorset, 14 miles 


Municipal Buildings, 
Poole, Dorset 





12th October, 1923 3825 
Napier Harbour Board, New 
a ZEALAND. 


TENDERS are INVITED for pe. SUPPLY and 
DELIVERY, c.i.f. and exchange, duty and primage 
paid, Napier, of ONE PONTOON HUCTION and 
RECLAMATION DREDGER complete. 

Plans and specifications may be obtained on pay- 
ment of Two Guineas from the offices of the Board's 





London Agents, 
W. and A. McARTHUR, Lta., 
Can Ta 
18/19, Silk-stree 
3844 Cripplegate, , wae E.C, 2. 
[ihe — our Railway 
PANY. MITED. 


The Directors are 5 sate receive TENDERS for: 
o4 war WROUGHT IRON, Grades A” and 


Specification and form of Tender can be obtained at 

the pemoeny" 6 Offices, 132, Gresham House, Old 
street. London, E.C.2, on or after 15th 

October, 1923. 

A fee of 10s. will be charged for the specification, 
which is not returnable, 

Tenders must be submitted not later than Noon on 
Monday, 22nd October, 

The Directors do not’ bind themselves to accept the 
lowest or any pee. 
By Order of Board, 

©. VOLKERS, 

3848 Secretary. 





enders are Required in Cairo, 

. hot later than Noon on the 3ist December 

1923, by the Mi Public Works. Mechanical 
partment, for the LY a a STEAMER for the 


BES 


Upper White Nile ev ialon, ificat: eations can 

obtained from SPECTING NGINEER, 
Eeyption and ~ Sramaate, a Anne's 
on es, Westminster, S8.W.1, on vermens of 





Science and Industry 


Wiring Systems for 





The Engineer 


= i oe 


PRINCIPAL CONTENTS OF THIS 


——— 


The Diesel Electric Ship 





High Speed Rotary Planing—No. II. 


A Century of Locomotive Building. 





Carrow Bridge—Norwich. 


New Power Station at Belfast. 





Cruising Ships of the Navy. 


Institution of Welding Engineers. 


ISSUE. 


“La Playa.” 
in America—No. VI. 


Railway Telegraphs. 














PUBLIC NOTICES 


PUBLIC NOTICES 





and North-Eastern 


RAILWAY. 

The Directors are prepared to receive TENDERS for 
the STRENGTHENING of SKIP BRIDGE over the 
RIVER NIDD between the stations of Marston Moor 
and Hammerton, on the York and Harrogate Branch. 
The contract comprises the Supply and Erection of 
the whole of the Steel Work, about 81 tons, Cast Iron- 
work, &c., and also the Removal of certain parts of 
the existing Structure. 

Drawings and specifications may be seen and 
detailed quantities and form of Tender obtained on 
personal application at the office of the Chief Engi- 
neer, North-Eastern Area, York. Sealed Tenders, 
marked “* Tender for Skip Bridge, York and Harro- 
gate Branch,’ must be received by the Joint Secre- 
taries, London and North-Eastern Railway, Maryle- 
bone Station, London, N.W. 1, by 9 a.m., Thursday, 
October 25th 

The Directors do not bind themselves to accept the 
lowest or any Tender 
G. F. THURSTON, 

JAMES McLAREN, 
Joint Secretaries 


ondon 
J 


Marylebone Station, 
London, N.W. 1, 


11th October, 1923 2850 





and North-Eastern 


| ondon 
4 RAILWAY 


The Directors are prepared to receive TENDERS i 
the SUPPLY of STEEL WORK for the RENEWA 
of HONEYPOT-LANE BRIDGE at Darlington. The 
contract comprises about 88 Tons of Steel Troughs 
and Decking Riveted up, Painted, &c., but does not 
include erection 

Drawings and specifications may be seen and 
detailed quantities and form of Tender obtained on 
personal application at the office of the Chief Engi- 
neer, North-Eastern Area, York. Seal nders, 
marked ** Tender for Honeypot-lane Bridge, Darling- 


ton,”” must be received by the Joint Secretaries, 
London and North-Eastern Railway, Marylebone 
Station, London, N.W.1, by 9 a.m., Thursday, 


October 25th. 
The Directors do not bind themselves to accept the 
lowest or any Tender. 
JAMES McLAREN, 
G. F. THURSTON, 
Joint Secretaries 
Mary ~ at Station, 
London, 


1, 
llth etober, 1923. 3851 





and North-Eastern 


RAILWAY. 

The Directors are prepared vomsive Bg sig for 
the SUPPLY and ERECTION of 8 
the RENEWAL of SHEEPFOLD 3 ROAD 
and SHEEPFOLD SOUTH BRIDGE at Monkwear- 
mouth. The contract comprises the whole of the 
Steel Work, about 77 Tons in Troughs, Decking, &c., 
Timber Way . Concrete in Troughs and Founda. 
tions, Rock Asphalt, &c., and also includes the 
Removal of Part of the existing Structure, but not the 
relaying of the permanent way on completion. 

Drawings an fications may be seen and 
detailed quantities and form of Tender obtained on 
personal application at the office of the Chief Engi- 
North-Eastern Area, York. nders, 
“Tender for Sheepfolds Bridges, Monk wear- 
mouth,"’ must be receiv by the Joint Secretaries, 
London and North- poo Railway, Marylebone 
Station, London, N.W.1, by 9 a.m., on Thursday, 
October 25th. 

Directors do not bind themselves to accept the 


lowest or any Tender 
“JAMES McLAREN, 
. F. THURSTON, 
Joint Secretaries. 


ondon 


Marylebone Staticn. 
Lo 





ndon, N.W. a° 
llth ° 3852 


State Electricity Commission 
h OF VICTORIA. 


TENDERS are hereby INVITED for the SUPPLY, 
DELIVERY, &c., of the following for the Morwell 
Power Scheme. 

Copies of Tender form and specification will be 
avaUable upon application to 

Agunt-Genaral for Victoria, 
urne-place, Strand, 
London, W.C. 2 
SPECIFICATION No. 24/1.—ALU MINIUM STEEL 
CORED CABLE AND ACCESSORIES 

CuaRos.—10s. for the first two copies of Tender 
form, conditions of contract and speciication com- 
plete. This charge will be returned on receipt of a 
bona fide Tender. A third copy and any further 
copies will be supplied for the sum of 5s. each. This 
charge is not returnable 

PRevommary Depostr.—A preliminary deposit of 
£100 is to be lodged with Tender. 

The specifications may be inspected at the above- 
mentioned office 

The Commission does not bind itself to accept the 
lowest or any Tender. 

Tenders, on prescribed form, properly endorsed and 

addressed, must be delivered to the undersigned in 
Melbourne not later than 5 p.m., 3rd January, 1924. 


R. LIDDELOW, 
State Electricity Commission 7 Victoria, 


3789 Melbourne, Victoria, Australia. 
“ae +. _ 
State Electricity Commission 
U OF VICTORIA. 

TENDERS are hereby INVITED for the SUPPLY, 
DELIVERY, &c., the following for the Morwell 
Power Scheme. 

Copies of Tender form and specification will be 
available upon application to 

The Agent-General for Victoria, 
Melbourne-place, Strand, 


- Wc. a 
en 6 ame No LY 
K.V GLE- PHASE * TRANSFORMERS 
and ‘Spares 


CHARGE .—10s. for the first two copies of Tender 
form, conditions of contract and specification com- 
plete. This charge will be returned on receipt of a 
bona fide Tender. A third copy and any further 
copies will be supplied for the sum of 5s. each. This 
charge is not returnable. 

Precimary Deposit.—A preliminary deposit of 
£25 is to be lodged with Tender 

The specification may be inspected at the above- 
mentioned office. 

The Commission does not bind itself to accept the 
lowest or any Tender. 

we on prescribed form, properly endorsed and 

addressed, must be delivered to the undersigned in 
Melbourne not later than Noon, 15th December, 1923. 


R. LIDDELOW, 
Secre: 


tary. 
State Electricity Commission of Victoria, 
3790 Melbourne, Victoria, Australia. 








he. Broken Hill Proprietary 


PANY, Limited, REQUIRE vO skilled 
DRAUGHTSMEN for the Drawing-office at their New- 
castle Iron and Steel Works, New South Wales. Age 
between 33 and 40 years, First-class technical and 
shop training and all-round engineering knowledge 
essential, Applicants must be capable designers, used 
to general steel works practice with experience in 
Coke Oven, Blast-furnace, Open-hearth and Rolling 
Mill Construction Appliances.—Applications, in 
writing, accompanied by testimonials, with full par- 

lars salary saueee 





. London, E.0, 2. 





PUBLIC NOTICES 





. 42 a 
| epartment of Scientific and 
INDUSTRIAL REsheras, 

JUNIOR DRAUGHTSMA ANTED the 
NATIONAL PHYSICAL LABORATORY. ues 
with experience in the design of small mechanisms,— 

opi. DIRECTOR, National Physical Laboratory 

dington. Middicscx. stating age, qualifications, end 
experience. Preference given to ex-Service man, 
Remuneration £3 10s. to £4 a week, according to 
qualifications, 3841 





SITUATIONS OPEN 





la VORRSHIEE PATENT STEAM WAGON 
NY beg to thank all apeticants for the 

post of tie MANAGER, and 

QUESTION has now been SETTLED. 


to say that the 
3837 A 





y JANTED for London Area, ENGINEER as 
TRAVELLER by firm specialising in Steam 

Boilers, Steam Engines, Gas Engines, &c. State age, 

particulars of training and experience, salary required, 
Address, 3873, The Engineer Office. 3873 A 





WORKS CHEMIST, with Knowledge of 

Resins.—Address in 

age, P8177, The 
PS177 A 


V TANTED, 
Manufacture of Synthetic 
confidence, stating experience, salary, 


Engineer Office 








4 Cee WANTED for Railway Contract in Mid+ 
f lands. Must have had thorough experience in 
Tunnelling and Heavy Earthwork in rock and soft 
ground It is essential that replies state salary 
required, age and experience.-Apply by letter, with 
copies of testimonials only, to WILSON LOVATT and 
SONS, Ltd., Clarence-street, Wolverhampton, 3878 A 





N Old-established FIRM of RUBBER MANUFAC- 
i TURERS REQUIRE WORKS MANAGER for 
modern newly equipped factory. Thorough practical 
knowledge of Rubber preferred. All applications 
treated confidentially.—-Write in first instance, giving 
full details of segetionss, to Box D. 605, Willing’s, 
119, Moorgate, E.« "8160 a 





IVIL ENGINEER for Temporary Position, Leading 
to probable permanent pensionable appointment. 
A.M. Inst. C.B., fully qualified, a Wak for 
public service. Well up in details of Steel Work and 
uilding Construction, Ferro-concrete and Sea Works, 
able to take off quantities, prepare detail estimates 
and specifications; must be a good draughtsman. 
yy td £300 by £15 to £450, with Civil Service bonus.— 
Address, 3839, The Engineer Office, 3839 A 








SLECTRICAL ENGINEER. — YOUNG 

4 WANTED, with expert knowledge of gecall 
Generators Position offers excellent pros = 
Address, giving qualifications, P8164, ngineer 
Office PSl64 A 








) ute et — SALESMAN - REPRESENTATIVE 
WANTED, London, Mechanical 


Piant. Chief qualification, ability to get orders,— 
Address, stating experience, age, salary capeeet, 
3868, The Engineer Office 3868 





7INGINEER WANTED for Railway Contract in Mid- 
lands. Must have had thorough ——— in 
Tunnelling and Heavy Earthwork in r soft 
ground. It is essential that replies sate salary 
required, age, and experience.—Apply by letter, with 
copies of testimonials only, to WILSQN LOVATT and 
SONS, Ltd., Clarence-street, Wolverhampton. 3870 A 





(XPERIENCED ENGINEER WANTED, to Take 
Charge under agent of Large Sewerage Contract 
with sea outfall and house connections, South 
America. State experience and salary.-Address, 
P8151, The Engineer Office. P8151 A 





NUEL OFFICER REQUIRED by the Matjene! 
Federation of Iron and Steel Manufacturers, 

a metallurgical chemist with practical iron and "nea 
works experience, to devote himself to the examination 
of fuel problems. A working knowledge of French and 
German essential.—Apply, giving full particulars of 
age, education, training and experience, with dates. 
salary required, &c., to the DIRECTOR, National 
Federation of Iron and Steel Manufacturers, Caxton 
House East, Westminster, 8. 1, 3862 a 





fe MANAGER WANTED for Engineering 
Firm in Aberdeen, producing Conveying and 
Elevating Plants, Grinding Machinery, Ly specialists 
in Gearing and all kinds of Pulleys, also Miiiwright 
Work. Applicants must be qualified engineers, expe- 
rienced in all branches of the firm's manufactures and 
accustomed to negotiating commercial contracts,— 
Address, stating age, cyahidentions. experience, and 
salary expected, to WATT and CUMIN , Advocates, 
8, Golden-square, Aberdeen. 3807 A 





NEPROTOR of WORKS REQUIRED, Experienced 
in Tunnel Construction under heavy air pressure, 
State age and salary required and give full particulars 
of experience,-—Address, 3836, The Engineer po 25 > 
a 





SITUATIONS OPEN (continued) 
Page 2. 





SITUATIONS WANTED, Page 2. 
PARTNERSHIPS, Page 2. 
PATENTS, Page 2. 
MACHINERY, &c., WANTED, Page 2. 
FOR SALE, Pages 2, 3, 4 and 96. 
AUCTIONS, Page 98. 


PREMISES TO LET OR WANTED 
Page 98. 


WORK WANTED, Page 3. 
AGENCIES, Page 2. 
MISCELLANEOUS, Page 2. 


For Advertisement Rates see 
Page 425, Col. 1. 


NUMERICAL INDEX TO ADVER- 








TISEMENTS, Page 97. 
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SITUATIONS OPEN (continued) 


SITUATIONS WANTED (continued) 


AGENCIES 


—= 
PATENTS 





y° NIOR TECHNICAL ASSISTANT REQUIRED 
- for the Wind Channel Department of the Royal 
Aircraft Establishment. Applicants should have —-- 
nical training to the standard of Honours Degree 
Engineering and preferably some works and ream 
experience. Salary £175-15-£235 plus cost of living 
bonus, which at current rate on £175 amounts to £97 
a year. 

Also TEST ASSISTANT in the same Department, 
with technical training to the standard of 
Engineering or Science, with preferably some works 
experience, Wages 40s. to 80s, a week (according to 
qualifications) plus cost of living bonus, which at 
current rate on 40s. amounts to 28s, a week. 

Apply, giving full particulars of experience and war 
service, to SUPERINTENDENT, Royal Aircraft 
Establishment, South Farnborough, Hants. 3822 a 


( 





PENING in a London Office for an ENGINEER 
with experience in Classification and Indexing 
and ability in Artistic Design. Preference given to a 
disabled ex-Service man. Salary £200 per annum.— 
Address, 3854, The Engineer Office. 3854 4 





PEQUIRED, CHIEF ASSISTANT ENGINEER to 
the Chief Engineer of large railway operating in 
Spanish-speaking South America ; good climate ; must 
be fully qualified and must have had experience main- 
tenance and construction. Salary £1200 per annum. 
Applicants should not be more than 35 years of age.— 
Applications, which will be considered confidential, 
should be sent with full particulars and copies of testi- 
monials to Box c A. E., c/o Davies and Co., 95, 
Bishopsgate, E.C. 3838 A 


~ TRUCTURAL ENGINEER REQUIRED, to Act as 

\ London Representative to Large Mi dland Firm of 
Constructional Engineers. Must sound practical 
and technical man and possess und 
ability and initiative. Salary and commission = 
State ful) particulars.—Address, P8200, The Engineer 
Office. P8200 «a 











> BRITISH RE — =D. Comass ENGI- 
NEERING A e. EQ the SER- 
VICES of a MERCIAL MAN as 
ASSISTANT to AN NGING. DIRECTOR ; must be 
thoroughly competent to control the organisation of 
large staff. For the position offered thorough know- 
ledge of constructional coqnewsens is essential. Appli- 
eants to state age, qeoviens © perience, and salary 
required.—Letters to be 1 arked. ** Confidential "’ and 
addressed to MANAGING “DIRECTOR, The British 
Reinforced Concrete Engineering Co., Ltd., 1, Dickin- 
son-street, Manchester. 3883 a 





ryyWO Experienced STRUCTURAL STEEL WORK 

DESIGNERS for Bombay, for probably two 
years ; second-class passage out and home. Medical 
examination necessary. State salary and_ give 
references and particulars of experience.—Address, 


3834, The Engineer Office. 3834 4 
V 7JORKS MANAGER for Electrical Switch and 
Control Gear Factory. with executive and 
organising ability and sound experience of modern 
production methods and processes essential. Good all- 
round electrical knowledge an advantage.—Write 
fullest particulars, salary, age. Box 551, oes’ wrest 
A- 





street, E.C. 4 


“IVIL. ENGINEER on. v .* C.E., 
RIB.A., wa Ls rd pesal, roads, 
bridges, buildings, R QUIRES P Post” With view {to 
partnership ; capital available.—Address, ee The 
Engineer Office. 3139 B 


Inst. 


ANTED by Engineering Firm Making a Speciality 

of machined parts, good COMMISSION AGENTS 

able to secure orders for repetition work from 

collieries, mills, industrial ks, &c., and firms 

engaged in the manufacture of specialities requiring 
ts in large quantities. 





NGINEER, Age 28, 4 Years Engineering College, 

4 London, works exp., 5 years D.O., Jig, plant and 
m/e tools design, thorough knowledge of civil and 
mech. subjects, considerable electrical and costs. &c., 
SEEKS POSITION, commercial, sales or otherwise.— 
Address, P8194, The Engineer Office. 3194 B 





NGINEER and Qualified DRAUGHTSMAN (35), 

‘4 fifteen years’ experience, home and abroad, DE- 
SIRES to get in touch with Mining or Oil Company 
who can offer him POSITION of TRUST either home 
or abroad. Experience: maintenance, construction, 
plant erection, or drawing-office.-Address, P8174, 
The Engineer Office. Ps8i74 B 





NGINEER, Having Experience with Small Intricate 
machines and marine, electrical, and internal 
eombustion practice, drawing and designing, DE- 
SIRES POSITION where varied experience is 
required.-—28, Bridge-street, Leatherhead. P8195 B 





NGINEER-REPRESENTATIVE, with Extensive 
4 connection, London and South, DESIRES RE 
ENGAGEMENT or AGENCIES ; 20 years’ experience 
works, D.O. management and travelling.—Address, 
P8193, The Engineer Office P8193 B 


State full particulars 
—Address, 3861, The Engi- 
3861 D 





and 
neer Office. 


GENCY.—ENGINEER and MANUFACTURERS’ 

AGENT, established in London and _ with exten- 

sive home and expert connections, is PREPARED to 

DEVOTE TIME and ENERGY to PUSHING another 

really saleable ENGINEERING dress, 
P8165, The Engineer Office. P8165 D 


GENTS REQUIRED by Important Makers of High- 
class Surveying and Kindred Instruments. 
pplicants must have excellent connections amongst 
ah engineers, architects, builders, surveyors, and 
allied professions.—Address, with fullest particulars, 
P8171, The Engineer Office. P8171 D 








OR SALE, PATENT No. 12,944, of a Pow 
Portable Press for consolidating old ting wertal 
light scrap, and —, into bales 20 ay4 Sia. by 1gi," 
about ¢ ewt., in under a minute amt ale.—Fuy) 
ticulars, A., Bookstall, West Hartlepool, Psig7 


HE OWNER of BRITISH PATENT 153,506, « 
provements in or relating to Automatic 
buretters for Internal Combustion Engines,” 
SIRES to Lense or SELL the PATENT RIG 
—Apply to BROMHEAD and CO., 
Agents, 30, foie hill, London. 


HE PROPRIETOR of BRITISH PATENT No 
136,562, dated December 11, 1918, Telating 
** Machine for Clamping Together to 
veted,” ESIR of RING ing, 
ARRANGEMENTS by way of a LICENCE or Other 
wise on reasonable terms for the purpose of EY. 
PLOITING the above patent and ensuring its Prac 
tical wert in Great Britain.—All inquiries to b 
i to B. SINGER, Steger Building, Chicago sii 





pe 
Chartered Pp, ~~ 


3823 y 








N_ Old-established GENERAL ENGINEERING 
FIRM in North of England is DESIROUS of 

APPOINTING a number of AGENTS in certain parts 
of the country. Only those who have an old-estab- 
a personal connection in any of the following need 
apply 

A.—Colliery Owners and Agents for Haulages. 

B.—Gas and By-product Works and Corporations 
for Water and Tar Pumps. 

C.—Shipbuilders and all interested in Valves and 
Boiler a 





,NGINEER SALESMAN, Sound London Connection, 

gasworks, iron and steel and export merchants- 

engineers, would REPRESENT on commission.— 
Address, P8136, The Engineer Office. P8136 B 





NGINEERS’ REPRESENTATIVE (35), Now Dis- 

4 engaged, understands mining, quarry, and indus- 
trial plants, enn engineer and weil known Swindon 
to Penzance, DESIRES APPOINTMENT.—Address, 
P8175, The Engineer Office. P8175 B 





Indenture Trained in Diesel and 
REQUIRES 
c/o 
wc. 

3858 2B 


| paper ey ER (26), 
4 other internal combustion engines, 
POSITION ; disengaged.—-Box 2657, 
Potter, Ltd., Imperial House, Kingsway, 


IG and ‘TOOL DRAU GHTSMAN, Varied and Exten- 
sive modern experience on design and production 
methods (on own initiative), aero, automobile, &c.; 
good references, at liberty.—Address, P8191, The Engi- 


neer Office P8191 B 

V ECHANICAL and ELECTRICAL ENGINEER, 

A single, 25 years, height 6ft. (B. Eng.), experience 

as assistant process engincer in well-known Sheffield 

works, SEEKS POST where scope for technical and 

practical knowledge is possible.—Address, ee: = The 
84 


Engineer Office. 
iY ECHANICAL ENGINEER (25), Well Educated, 
DESIRES POSITION; 9% yrs. exp. pumps, 
steam, 1.C, engines, design, lay-out, erection, runn 
Geos general +3 | technical and practical. Good 
ee: 














\ JANTED, a First-class DRAUGHTSMAN, Well Up 

in the Designing and Detailing of Modern 
Steam Engines up to the largest sizes.—Address, 
stating age, experience, and wages required, 3829, The 


Engineer Office. 3829 a 
Wee. a First-class DRAUGHTSMAN, Well 
accustomed to the Design and Detailing of 
Modern Millwright Work in all its branches.—Address, 
stating age, experience, and wages required, 3830, The 
Engineer Office. 3830 


\ TANTED, LEADING 





A 





DRAUGHTSMAN by Firm 
of Hydraulic Engineers; essential, first-class 
knowledge Forging Presses, mps, &c., also know- 
ledge of Rubber Machinery. Only first- class men ni 
apply. —Address full particulars, 3885, wre 
Office 


m and energetic; used to responsi- 
bite y. correspondence, interviews.—Address, P8168, 
The Engineer Office. P8168 B 
NM ECHANICAL ENGINEER (32), Extensive Expe- 

rience plant and machinery design, construction, 
lay-out and erection, and maintenance. Electrical and 
internal combustion experience. Accustomed to control 
large staff. DESIRES POSITION as WORKS ENGI. 


NEER.—Address, P8190, The Engineer Office. 
P8190 B 


OST REQUIRED tu: CHIEF ae or 
ASSISTANT; workshop, draw and 
technical training ; first-class phe nny — plant 
and electricity, D.C. and 3-phase A.C.; thorough 
knowledge papermaking machinery, ore crushing and 
grinding mills. Good designer.—Address, P8189, The 
Engineer Office. P8189 B 











WELL-KNOWN FIRM of Air Compressor Makers, 
f Manufacturing Turbo and Reciprocating Com- 
pressors, REQUIRE the SERVICES of a LEADING 
DRAUGHTSMAN for their Reciprocating Machines. 
College training preferred.—Address applications, 
stating experience, age, and salary required, 3874, e 
Engineer Office 3874 A 





I RAUGHTSMAN REQUIRED for the Midland Dis- 
trict; must be fully competent and _ reliable, 
with experience preferably in Structural and Convey- 
ing Plant or General Mechanical Engineering.— 
Address, 3888, The Engineer Office. A 





Ll RAUGHTSMAN WANTED, Experienced in Ele- 

vator and Conveyor Work.—Write, stating expe- 
rience, age, and salary required, to “* c/ 
J. W. Vickers and Co., Ltd., 5, Nicholas- lane. at. p. 4. 





E oR DRAUGHTSMAN REQUIRED, Used to 
Ss . and D.C. Machines. Only skilled men need 
ak, THE LANCASHIRE DYNAMO and _— 
CO., Ltd., Trafford Park, Manchester. 3890 





YENIOR DRAUGHTSMAN REQUIRED, with Up- 
s to-date experience in the design of Uniflow and 
Heat Extraction Steam Engines, by Lancashire Firm. 

Address, stating age, experience, and salary, 3785, 
The Engineer Office. A 





ENGINEERING DRAUGHTS- 


Ts Bh ayy CIVIL 
Inst. C.E. 


N, age about 25. Must be Stud. 
or me . alent 
civil engineer, 


and have had thorough training as a 
with experience in Building, Steel and 
Ferro-concrete Construction and Sea Works, specifica- 
tions, quantities and estimates. Must be neat 
draughtsman. Salary £250 by £15 to £350, with Civil 
Service bonus.—Address, 3871, The Engineer Office. 
38 
ORKING 


71 A 
W for large Tramway System, South Africa; must 
be thoroughly experienced, able to take full charge on 
all systems of trackwork and methods of laying same, 
also roadways of granite, wood blocks, tar-macadam, 
Plascom, and raii welding by electricity and. Thermit, 
&c.—Address, stating age, full particulars experience, 
and salary required, 3860, The Engineer Office. 
3860 A 


FOREMAN PLATELAYER WANTED 








REPAIRING MECHANIC WANTED, 
to Take Charge Contractors’ Plant on large cor- 
Georgetown, British Guiana. State experience 
Address, P8150, The Engineer Office. 
P8150 a 


PRACTICAL 


tract, 
and salary 


SITUATIONS WANTED 








DVERTISER (36), Twenty Years’ Experience Buy- 
f ing and selling railway plant, &c., ten years 
manager, DESIRES responsible POSITION.—Address, 
P8183, The Engineer Office. P8183 B 





M.1.C.E., A.M.I. Mech. E., Aged 38 Years, SEEKS 
progressive POST. Will specialise in any branch 
of engineering. Thorough knowledge of foundry work 
and general engineering, good draughtsman and esti- 
mator, used to works administration and accounts. 
Will accept £7 per week for good prospects.—Address, 
P8198, The Engineer Office. P8198 B 





PPOINTMENT DESIRED by ENGINEER, 26, 

(Millwright); French linguist, drawing-office, 

general factory maintenance, oil fuel. Now in foreign 

sales and publicity department of firm of agricultural 
engineers.— Address, P8121, The neer ce. 
P8121 B 


I OILER INSPECTOR and SUPERVISOR, Age 37, 
experience on colonial rlys. and mines, also loco- 
motive, marine and structural experience, DESIRES 
POST at home or abroad; references.—Address, 
P8196, The Engineer Office. P8196 B 








YENTLEMAN of Proved Abie, povins, me 
KH extensive experience as representative 

mercial manager, DESIRES EXECUTIVE POSITION, 
engineering and steel works.—Address, P8185, The 
Engineer Office 28185 B 


Re Gn wid LIGHT. HEAVY.—ADVERTISER 
wie experience, manufacture, consulting, 
WANTS POST any capacity ; to 
accus’ home, colonial and foreign works. 

— Address, P8110, The Engineer Office. P8110 B 





RAUGHTSMAN, Large Exp. Factory Work, 

SEEKS BERTH as Factory Eng. or Eng. Assist. 

to Works Manager. New work and improvements 

originated and carried out efficiently and cheaply. 

Right man for progressive firm desiring max. value for 

money. Would take position ot checker or senior in 
struct. d.o.—Address, P8181, The Basiness_ Oto. 
181 B 





P= GHTSMAN (27), with Technical Training and 
ractical experience, general engineers’ machine 

, A — and design, SEEKS POST, _ 7: — 
“ GRAPHO,”’ 50a, St. Luke’s-road, W. 1 P8199 B 





j))XPERT TRACER, 5 Years’ Experience in Both 

architects’ and engineers’ offices, with highest 

. DESIRES APPOINTMENT in busy office. 

Probation if required.—Address, 3853, The Engineer 
Office. 3853 B 





HOP FOREMAN (32) SEEKS RE-ENGAGEMENT ; 

general production, engine, machine tools and 

maintenance ; good refs.—Address, P8119, The Engi- 
neer Office. P8119 B 





ATTERNMAKER SEEKS BERTH, Thoroughly 

experienced in high-class work, motor, electrical 

and general engineering, good foundry practice ; best 

references; age 42.—Address, P8197, The Engineer 
Office. P8197 B 


PARTNERSHIPS 


IF YOU ARE SEEKING 
A PARTNER or PARTNERSHIP 


or wish to buy or sell a 


BUSINESS or WORKS 
Write : 
WHEATLEY KIRK, PRICE & CO.,|® 
46, Watling Street, 
London, E,C. 4. 
Established over 70 years. 











PPGRAssIONAL GENTLEMEN Re 
EXTRA CAPITAL in their 


The Engineer Office 3786 D 
A® LOD Os AND DISTRIC *T REPRESENTATIVE. 
VERTISER WISHES to ACT as AGENT fora 
good Aprovinclal Firm of Electrical Manufacturers, 
Engineers, or Allied Trades. Over 20 years’ expe- 
rience.—Address, 3881, The Engineer Office. 3881 D 


FFICIENT REPRESENTATION in London Offered 

by Advertiser to reliable engineering firm. Office 

in central district. Sound technical, practical, and 

commercial experience; able to give technical assis- 

tance to prospective customers and able to close con- 

tracts. Remuneration, part expenses and commission. 
Address P8188, The Engineer Office. P8188 D 


Address, 37 86. 











) gee 5 oe AND STEEL MANU yao 
TURES.— ONE additional REP 
SENTATION REQUIRED by firm with offices 
in Kingsway. Have efficient organisation and 
good personal connection, including Government 
and Colonial Departments, &c 

Address, P8176, The Engineer ‘OMtce,, 

8176 D 





NGINEERING FIRM, Manufacturing an Improved 

Vertical Steam Boiler with exceptional merits in 

fuel economy, is PREPARED to CONSIDER APPLI.- 

CATIONS for AGENCIES in Birmingham, Leicester, 

and Yorkshire, &c.—Address, 3872, The Engineer 
Office. 3872 D 


lage mre in Glasgow, with Workshops, Tech- 
staff and extensive connection with ship- 
builders, engineers and shipowners, 


builders and 
architects, DESIRE AGENCIES or REPRESENT 
Iron, Steel, Pump, Electric Motors, Control Gear, 
Refrigerating Plant Makers, &c.—Address, ** TECH- 
NICAL,”’ Wm. Porteous and Co., Advertising fo. 
Glasgow. P8179 D 


LASGOW FIRM DESIRES AGENCY for Scotland 
for materia! suitable for Shipbuilders and Allied 
ies. G connection.— Address, P8182, The 

Engineer Office. P8182 Db 

ONDON AGENT.—ENGINEER, Successfully Re- 

presenting two well-known firms 17 and 13 years 
respectively, is PREPARED to ACCEPT an additional 
AGENCY. Sound connection. All advantages of own 
London office offered.——Address, P8180, The Engineer 
Office. P8180 D 


ONDON FIRM of 20 Years’ ——— and Large 
personal connection amon steam users in the 
Home Counties, is OPEN to RE RESENT MANUFAC- 
TURERS on commission. Exceptional opportunity 
for reputable firm to have present connection properly 
worked and reased.—Address in confidence, 
P8166, The Engineer Office. P8166 p 
Qrash AND SMALL TOOLS.—WANT, BUYING 
AGEN for following countries: Australia, 
Canada, Africa, and India; exceptional opportunity. 
—Address, P8186, The Engineer Off ice. 186 D 

















set u 


HE PROPRIETOR of BRITISH PATENT ¥ 
143,882, dated November 6, 1916, relating 
* lmprovements in jBxtengien or Search Lamps 4 4 
Motor Vehicles, Boats, and t 2 like is be StEon 
of ENTERING into VANMANGEME TS by way of. 
LICENCE or other —— + terms for ry 
purpose of EXPLOITING the above patent and 
ensuring its practical working in Great Britaip — 
Inquiries to B. SINGER, Steger Building, Chicago, jy 
3810 








PATENTS AND DESIGNS ACTS, 1907 AND 191 
TP\HE PROPRIETOR of BRITISH PATENT x, 
161,209 is PREPARED to SELL the PATEyy 
or to LICENSE British Manufacturers to work they 
under. It relates to the operating 
weighing scales of the dial type. 
Address : B. W. & T., 
112, Hatton-garden 
London, EC. } 


mechanism 





3856 u 
Tis PROPRIETOR of BRITISH PATENT y, 
6,502, dated November 14, 1913, relating ; 
‘Improvements in Gauging Apparatus.” is DE 
SIROUS of a RING into ARRANGEMENTs py 
way of a LICENCE or otherwise on reasonalbie term, 
for the purpose of EXPLOITING the above Patey 
and ensuring its practical working in Great poritain— 
All inquiries to be addressed to B. SINGER, Steger 


Building, Chicago, Illinois. 3843 5 





a - Rwy of BRITISH PATENT % 
02/13, for ** Process and Apparatus for Pressing 

Plates ‘ and Layers or Sheets of Fibrous Agelomerate 
Materials," DESIRES to INTRODUCE his INVEX 
TION to the notice of Manufacturers and others wig 
a view to the invention being worked commercial} 
under LICENCE or otherwise.—All communicatiogs 
to be addressed to Messrs. JENSEN and S80N 
Chartered Patent Agents, 77, Chancery-lane, Londo» 
W.C. 2. S42 8 
THE PROPRIETOR of BRITISH PATENT No 
148,863, dated November 5, 1914, relating ¢ 

*“* Improvements in or relating to Well Tubing,” ; 
DESIROUS of ENTERING into ARRANGEMENT 
by way of a LICENCE or otherwise on reasonabdy 
terms for the purpose of EXPLOITING the abor 
Patent and ensuring its practical working in Great 
Britain.— All inquires to be addressed to B. SINGER 
Steger Building, Chicago, Ulinois 3855 a 


HE 
T No 


112,789, 








PROPRIETORS of LETTERS PATEN! 
22,816/11, relating to SCREW-MAKING 
MACHINES ; 

relating to SCREW-CUTTING TAPS; 
and 120,000, relating to DRILLING MACHINES 
DESIRE to DISPOSE of their PATENTS or t 
GRANT LICENCES to interested parties on reason 
able terms for the purpose of EXPLOITING the 
and ensuring their full commercial development ap 
practical working in this country.—Inquiries to bk 
addressed to 


CRUIKSHAN 


65-66, Chancery-lane, 


Salve 


‘_K AND FAIRWEATHER 


London, W.C. 2. 3827 8 





MACHINERY, &., WANTED 





EDUCATIONAL 





Copesstouparcs COURSES for Inst. C.E., 
M E., London Univ. (Matric., Inter., 
and B.Sc.) personaliy conducted by Mr, TREVOR W. 
PHILLIPS, B.Sc. (Honours), Assoc. M. Inst. C.E 
M.R.S.L., F.RS.: &c. Also Day Tuition in Office. 
Excdlient results at all Exams. Courses may com- 
any time.—8/11, Trafford Chambers, 58, 
South F-% street, LIVERPOOL. Ex. & 


NGINEERING EXAMINATIONS.—Day,. Evening, 

or Correspondence Courses of Preparation for all 

Examinations. Thousands of successes during the 

past eighteen years. —G. P. KNOWLES, M.B.E., 

B.Sc., M.L.¢ a. &ec., 39, Victoria-street, _ 
ex. 





minster, s.W. 
NGINEERING SALES MANAGERS.—Our Special 
Course of Training qualifies students for posts of 
unlimited scope in this lucrative field. We are pre- 
pared to arrange introductions between cmaplerere pad 


our trained candidates.—Apply, The INS 
ENGINEERING SALESMANSHIP, 333, Cees. 
gE 


Mancr. 
iF. SURVEYING LEVELLING. — 
practical instruction given b - expert. 
—Address, Mou (late L.8.W. and 8. Riys.), 
Hollybank, Woking. Pies ” 
PUEt. .—CONSULTING ENGINEER, Westminster, 
has OPENING for PUPIL. Must have good 
education and some knowledge of applied mechanics 
and drawing.—Write, Box 1243, c/o Brown's, 39, 











Tothill-street, 8.W. 1 3828 





MISCELLANEOUS 





NOVELTIES, CALENDARS, and 
TTERS. Cheap and effective. Send two 
to-day for illustrated catalogue and free 

BURNHAM, Advertising Novelty 


DVERTISING 
BLO 
stamps 


samples,—J A “ 
Expert, ing. 


) pe rd WANTED, to 
PATENTED APPLIANCES. Contract worth 
£7000 yearly to be placed at ¢ prices with engi- 
neers investing £3000 in marketing and sales side. 
Money required for extension only, secured by deben- 
tures at 8 percent. G 8 well introduced, petneipely 
press work.—Address first, P8172, The Engineer Office 

721 





MANUFACTURE 





SLEEPING PARTNERS, and whose books will stand 
every investigation, are invited to communicate with 
Messrs. AUSTIN, 30, Maddox-street, W.1. 38711 c 





myer GRADUATE QUALIFIED ENGI. 
EER; wide experience of transport problems 
with y and motor experience, ES 
DIRECTORSHIP (active). Ex-officer 


—— 
an 
Government official.—Box ** 7 * c/o Geo. a 4 and 
Co., 14, Victoria-street, 5.W. 1 


FOR HIRE 








OR HIRE, PUMPS and WELL-BORING TOOLS 
on ue, 2in. to 24in. 


per * Ground-street, 
London, 8.E. Telephone No., 978 S22 «x 





) as *- SALE or HIRE, ELECTRIC MOTORS, from 
woe P.; PORTABLE STEAM ENGINES, 
from 8 to N.H.P.; STEAM BOILERS, CRANE 
PUMPS, O RCHINE TOOLS of every descr 
able immediate delivery. — 


8, 
1 sieq ; 


reason: 
WILLIAMS and SONS, 37, Queen Victoria- = 


London, E.C. Tel., City 3938. 








ESSRS. FRAMES are PREPARED to GIVE 


FREE ILLUSTRATED 
TRAVEL LECTURES 


Educational Societies Chureh Guilds, Institates, 
Public Libraries, Ps. A.’s, Brotherhoods, Works. 
be susuaaes 


Da 
Seoretaries lease write, 
FRAMES TOURS, Ltd., 
92, Southampton-row, London, W.C. 3698 1 


Wy saree, a TUBE DRAWING BENCH, Capable of 
cold drawing steel tubes 2in. outside diameter 
by tin. thick down to fin. diameter by 16-cauge by 
about 20ft. long. Please state full particulars as tw 
type, maker, age, condition and price, and where seen. 
—Address, 3893, The Engineer Office. 3893 F 


Ww 


Baker 
drill to 
Office. 





hy AVY DUTY VERTICAL DRILLING 
gbod condition, similar to 4 

* Colburn.” Approximate capacity 
aan -Address, 3835, The Engineer 
3835 P 


Wy Anz, 1 HELICAL SPUR WHEEL, 7ft. to ot 
dia., Sin. to 10in. wide, bore 7éin, to 9in., cut 

Library, § 
P8101 F 


are 
CHIN 

a or 

2hin. 





or -- moulded.—L., c/o Smith's 


Austell. 


RAG SCRAPERS.—WANTED AT ONCE, 
COUPLE New or Second-hand MACHINES, 
follow ploughs on surfacing new roads Appl 
MANAGER, Barton Court Estate (Office, New Milton, 
Hants Paiv2 ¥ 


pros LONDON, 3 LANCASHIRE BOILERS, 30 by 
. 100 Ib., new or as new. No fittings wanted 
3859, The Engineer Office. 3859 F 


CRANE WANTED, 5 Tons, Spas 
$8ft. 10in. or over, 3-motor for 200 volts, 50 

periods, two-phase. State make, price, where to - 

seen.— Address, 3782, The Engineer Office. 3782 








—Address, 





VERHEAD 





YRBO-GENE = i ae SET, New or Good Second 
hand, 1500 K.W., 2200 volts, 50 periods, for 
steam pressure 180 Ib. sq. inch. Suitable condensint 
plant, cooling water temperature 20-25 deg. Centigrade 
—Full particulars, earliest delivery and price 
susno R R. BROWN, 54, New Broad-street, a 
EA 877 





FOR SALE 


BARGAIN FOR CASH.—New U.3 Wotan UNI 

VERSAL MILLING MAC ‘HINE. 3 auto. feeds 
35in. by 10¢in. by 20in., vertical and angular, attach 
ment and full standard equipment, 6in. 4 ividing 
heads ; price £235. Inspection invited. —THOMPSON 
and CO., 48, Watling-street, London, E.C. © 173 ‘ 





SCREW MACHINES FOR SALE :>— 


2 and 2c, * Clevelands” 
7-8in. Model “ A,”’ “* Ward's’ 4in., S¢in., and 6jin. 
Centre Capstans. In good condition. 

We hold a Large Stock of Machine Tools and Ens! 
neering Plant, surplus to our requirements, both a 
Openshaw and Elswick. 

Toque | are invited or come to i 

In W. ARMSTRONG, WHITWORTH and 
~ 


UTOMATIC 
** Brown and Sharpe’’ No. 2 


oo.. 
New- 


Elswick Werks. 
833 @ 


Machi nery Sales Dept., 





ALING PRESS. Os One o Bow Bréseaiie, Capacity 893 


offers invited.— 
Liquipaton. * seottish Mesopotamia Corporation. 
Ltd., 31, George- 





IF YOU REQUIRE 
DIVIDING HEADS for MILLING, 
ROTARY TABLES for 

SLOTTING and MILLING. 
t.| THE WHEELER MNFG. CO. Ltd., 


GF, Trench Crossing, Wellington, Salop. 








street, Edinburgb. 
YYLINDER BORING.—FOR SALE at 
Ca Good DUPLEX HORIZONTAL 
BORING MACHINE, designed to bore two 
simultaneously from 8in. to 18in. Sa | H 
with boring bars, overhead gear, c,— J 
RIDDEL, Ltd., 40, St. Ginegow. m 


For continuation of For Sale Adver- 
tisements see page 3 


OerpEE 
cylinders 
complete 
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OQcr. 19, 


A Seven-Day Journal 


New Works on the L and NE. Railway. 


we London and North-Eastern Railway Company 


has taken a very sensible course in announcing what | 


done, is doing, and hopes to.do in the way of 


as 
5 . works and equipment in order to ease the situa- 
tion as to unemployment. The programme laid down 
4 year ago has been increased, and instead of 78 loco- 
motives to be built, there will be 108 and 30 tenders, 
whilst other increases will be :-272 carriages to 


and eight sleeping cars, and 10,000 wagons to 10,580, 


The last-named figure refers only to the wagons built | 


inthe company’s shops and is additional to the number 
constructed by private firms under contract for the 
company. During 1924, 154 locomotives will be 
built at Darlington, Doncaster and Gorton, at a total 
cost of roughly £800,000. On the Great 
section the opening bridges at St. Olave’s and Beccles 
are to be renewed at a cost of £150,000 : on the Great 
Central section there are to be extensions at Froding- 
ham that will incur an expenditure of £38,000, and 
new boilers, conveyors, &c., at Immingham power- 
house; on the North-Eastern section a sum of 
£153,000 is to be spent on coal-shipping staiths at 
North Blyth, £79,000 on new sidings at Hull, and 
£35,000 on a new dredger. 


Transport as a Profession. 


(He action of the Institute of Transport in formu 
lating an examination scheme to govern in the future 
the admission to its ranks of graduates and associate 
members may be regarded as marking an important 


step towards raising the service of transport to the | directly affected by the dispute. 


dignity of a On Tuesday Mr. Philip 
Burtt, the chairman of the Institute's 
Committee, delivered an interesting lecture on the 


examination scheme to the graduates and students. 


protession. 


In the past, he said, it had been difficult to decide | 


in what subjects exactly a transport man should be 
trained, but it was held that the time was now ripe 
jor the provision ot opportunities for such a one to 
secure a diploma showing that he had adequately 
and successfully studied the science of transportation. 
With the object of providing such an opportunity, 
the Institute has drawn up its examination scheme, 
which it is intended shall become effective on and 
after October Ist, 1925. The syllabus of subjects 
covers, for the graduateship examination, general 
economics, &@ modern foreign language or alternatively 
transport working, 
the principles of statistics and economic geography. 
For the associate membership examination, the 
subjects to be taken are the economics and operation 
of railways, ports, inland waterways or road transport, | 
and the rights and duties of transport undertakings. 
It is worth noting that some of the railways are now | 
showing increased interest in the education of their 
future The North-Eastern has, or had, a 
scheme under which a number of young men giving 
promise of proficiency are entered as * traffic appren- | 
and for a period of three years are afforded 
opportunities of acquiring a practical insight in turn 
into all the chief sections of the different railway | 
departments. 


mathematics, the elements of 


officers. 


ices, 


The Light Aeroplane Competitions. 


Tar series of competitions for light low-powered | 
eroplanes came to a conclusion at Lympne last 
Saturday. The last day was marked by a most un- 
fortunate accident, for as M. Maneyrol, the winner 
of last year’s gliding competition at Itford Hill, was | 
attempting a fresh altitude record, his Peyret mono- | 
plane machine broke in the air at a low height and | 
crashed to the ground, with the result that the pilot | 
almost immediately died. The contests during the | 
week produced some remarkable performances. For 
the two prizes for the longest distance flown on a | 
gallon of petrol, Flight-Lieutenant Longton and Mr. 
J. H. James tied with 87.5 miles. The speed prize | 
was won by Captain Macmillan, with 76.1 miles an | 
hour. The greatest aggregate distance prize was | 
awarded to Mr. Hinkler, who, during the week, flew | 
4 total distance of 1000 miles. A prize for the greatest 
altitude was won by Mr. Piercy, who succeeded in 
reaching a height of 14,400ft. It has been intimated 
that another competition for light aircraft may be 
held next year, one prize being presented by the Air | 
Ministry and another by the Duke of Sutherland, | 
probably for a two-seater type of machine. 





| 


“The Journal of Scientific Instruments.” 


LAST year, with the aid of a grant from the Depart- 
ment of Scientific and Industrial Research, a specimen 
number of a proposed Journal of Scientific Instruments 
was prepared and circulated amongst possible sub- 
scribers and supporters. The proposal to publish 
such a journal was favourably received, and as a 
consequence the first number has now been published. | 
lhe Institute of Physics is responsible for the publica- 





|out at the 
| Institute’s expense, the editor being Dr. John 8. | tions that the bridge is showing signs of wear and 
| Anderson. 
| 15th of each month at the price of 2s. 6d. a number. | 4} tons in weight are not allowed to cross it 


| entitled ‘A New Relay and its Application to Sus- 
| taining Pendulum Vibrations.”’ 
280 | 18 the outcome of preliminary work on the accurate opposite Greenock, or have to lie for some hours 
| measurement and recording of small motions and | a+ the “Tail of the Bank ” before going up the river 


Eastern | 


Education | 


| would be more than double. 


| the balance by the Dundee and other local Councils. 
| Bridges are also to be constructed, it is proposed, at | institute them in connection with next year’s Exhibi 








41) 


ENGINEER 


THE 







National Physical Laboratory at the | programme. For some time there have been indica 
| old age, and at the present moment vehicles exceeding 
a fact 
The current issue contains several interesting articles, | which has resulted in considerable inconvenience to 
among which is one by Dr. Filon on “ The Measure- | tourists and others. The bridge consists of three 
ment of True Height by Aneroid,’’ a subject of | suspension spans, one of 580ft. in length and two 
increasing importance in several military applications | of 280ft., and was completed in 1826. It carries two 
of the aeroplane. The editor and his colleague, Dr. | 12ft. carriageways, with a 4ft. walk between them. 


‘ . . . . 66 | 
Guy Barr, contribute an article describing *‘ Two 


The Journal is to be published on the 


| Methods of Measuring the Internal Diameters of | Proposed New Landing Stage at Greenock 


Transparent Tubes,’ and Mr. H. A. Thomas an article 
AT present liners reaching the Clyde at low-water 


Mr. Thomas's relay | have either to disembark their passengers by tendet 


vibrations of solid bodies, the general scheme of 
which was published in our own pages in February 
last. Other articles appearing in the first number are 
contributed by Dr. Lowry, Boys, Sir 
Flinders Petrie and Dr. Schuster. 


to the Glasgow docks. Negotiations have now been 
begun between the Greenock Harbour Trust, the 
London, Midland and Scottish Railway, and certain 
Clyde shipowners, with a view to the great enlarge- 
ment of the existing Prince’s Pier at Greenock at 
| present used by the railway company solely for its 
Clyde passenger boat services. The enlargement 
in view is such that it would enable the largest liners 
reaching the river to berth alongside the landing 
stage. It is said that the extension would present 
no difficulties and could be quickly carried through. 
In view of the possibility of the scheme maturing, 
the Greenock Harbour authorities are actively oppos- 
ing a new proposal of the Clyde Navigation Trustees 
under which the dredgings from the river would be 
deposited exactly opposite Prince's Pier. 


Professor 


The Boilermakers’ Dispute. 


PROCRASTINATION still characterises the efforts 
being made to bring the dispute affecting the boiler- 
makers to an end. The intervention of the Ministry 
of Labour a fortnight or so ago has apparently proved 
non-effective, and other work towards a 
settlement would also appear to have, for the time 
being, tailed to register any progress. The only new 
fact which we have to record this week is that the 
Boilermakers’ Society has fixed next Tuesday as the 
date and York as the place for the meeting of its 
national delegate conference, called to discuss the 
present position of the dispute. It is understood that 
the conference will not be confined to representatives 
of the locked-out members, but will be open to repre 
sentatives of members of the Society who are not 


lorces at 


The Future of British Mining. 


AccorpInc to Mr. K. N. Moss, Professor of Mining 
at Birmingham University, in an address given in 
Birmingham on Monday, we have in this country 
mined only a little over 14 per cent. of our available 
There was no need, he said, to worry over the 
would be much mor 


coal, 
Rail, Road and Canal. |“ harnessing of the atom.” It 
| profitable to consider the ways and means of harness 
AppREssING the Birmingham Business Club on | ing the different sources of energy in coal. In the 
Monday night, Mr. T. H. Shipley, the district goods latter connection, he drew attention to the progress 
manager of the London, Midland and Scottish Rail-| being made in researches aiming at the conversion 
way, argued strongly in favour of the railways as | f coal dust into liquid fuel by the use of solvents, 
against the canals and road transport. He expressed and stated that a Japanese worker claimed to have 


the opinion—-a bold opinion in view of Birmingham’s discovered a solvent—hydro-naphthalene, he said 
great interest in the future of inland navigation it was called—-whereby 70 per cent. of the coal sub 
stance could be dissolved and used as fuel oil. In the 


that the country’s canals would not be developed any 
farther. Those in favour of their development, he 
said, were a hundred late. The work 
required to be done to make them suitable for modern | of coal. 
needs would, he argued, be so enormous that what- | to face an output of small, rather than of lump, coal 
ever the railway rates might be, the canal rates, if jas at present. In so far as that circumstance would 
inland navigation was to be run on profitable lines, compel us to use the output on scientific lines-——as 
Turning to road trans- | by low temperature carbonisation and the briquetting 
of slack—it would be to the nation’s good. In these 
days it would be regarded as a national crime to burn 


Mining Department at Birmingham University, 
promising work was being done on the hydrogenation 


years too 
In years to come, he added, we would have 


port, he said that those engaged in it operated in | 
cities in which they did not pay rates, and were in a 
position to select the nature of the loads which they | raw coal. 
carried. In these respects, especially in the latter, 
they had an unfair advantage over the railways. The 
railways accepted all kinds of goods. If they selected 
only the business that paid, manufacturers of bird! Ir is officially announced that exhaustive con 
cages, perambulators, dustbins and hollowware would sideration is being given by the directors of the London 
never get their goods collected. and North-Eastern Railway to the conversion for 
electric traction of that portion of what was the 
Great Northern Railway from King’s Cross to as fas 
north as Hatfield on the main line and thence to 
Hounslow on Monday night, Sir | Welwyn Garden City on the Dunstable branch and to 
One of the reasons 


Electrification of the Great Northern Railway. 


Bridge Construction and Unemployment. 


SPEAKING at 
William Joynson-Hicks, Minister of Health, revealed | Hertford on the Hertford branch. 


| in considerable detail a part of the Government's pro- | given for the time which is being taken in arriving at a 


posed programme for the relief of unemployment. | satisfactory solution of this difficult problem is the 
While road-making is to continue, it is evident that | necessity for the preparation of elaborate specifica 
the Government is at last alive to the fact that it is|tions. It will, we would add, be interesting to see 
unprofitable and unsatisfactory to employ skilled | what is done with the Moorgate-street service which 
craftsmen on work entailing pure manual labour. | runs over the Widened Lines of the Metropolitan, as 
The new field indicated by Sir William covers the|these lines are not, as yet, equipped for electric 
construction and reconstruction of something like | traction. The London, Midland and Scottish, by 
150 bridges, either of steel or reinforced concrete. In | rights formerly possessed by the North London, has 
this manner considerable work will be offered to the | running powers to Potters Bar, Alexandra Palace, 
iron and steel industry and to constructional engi-| High Barnet and Enfield. These trains run from 
neering establishments, thus giving employment to | Broad-street to Canonbury on purely steam-worke«d 
the skilled workers in these industries at their own | lines. 

trades. Among the new bridges which it is proposed 
to erect is one across the river Dee at Queensferry. 
This bridge will be of steel, and is estimated to cost 
about £100,000. A steel bridge to cost about £200,000 
will, it is hoped, be built across the Tweed at Berwick. 
The biggest undertaking, however, would appear to 
be that involved in erecting a road bridge some | authorities. It is felt that awards made on a com- 
two miles long, across the Tay at Dundee. The esti- | petitive basis have frequently, in connection with 
mated cost of this work is in the neighbourhood of | previous exhibitions, been granted in a very per- 
one million pounds, and it is intended that it shall be | functory manner, and that particularly great diffi- 
borne for the principal part by the Government, and | culties will be experienced in devising a satisfactory 
system for regulating the awards, if it be decided to 


Awards at the Empire Exhibition. 


THE question of making awards of merit in connec- 
tion with the British Empire Exhibition has been 
receiving careful consideration by the organising 


other | tion. It is thought that as there will be no question 
of international competition, the Imperial objects of 
the Exhibition would be best served by abandoning 
the idea of granting awards on a competitive basis. 
| Steps are now being taken to test the feelings in the 
| matter of the Dominion, colonial and United Kingdom 
exhibitors. If it be found that the majority of the 
| Sthibitore favour the idea of awards, it is probable 

AttHoven Sir William Joynson-Hicks, in the | that steps will be taken to form a jury for the purpose 
course of his remarks referred to in the preceding | from the exhibitors in each particular section. If 
paragraph, did not specifically mention the Menai | the feeling is against making awards, it is proposed 


Sheffield, in Northumberland, and in many 
parts of the country. Altogether, the Government, 
according to the Minister of Health, sees the possi- 
bility of placing immediately work with the steel 
industry valued at two to two and a half millions. 





Proposal to Rebuild the Menai Bridge. 


tion, the general finance and the management of the | Bridge, it is possible that the reconstruction of Tel- | that each exhibitor shall be given a commemorative 


new periodical, but the editorial work is being carried | ford’s celebrated structure may be included in the | medal. 





Science and Industry in America. 
By WALTER ROSENHAIN, D.Sce., F.R.S. 
No. VI.* 
UNIVERSITIES AND COLLEGES. 


Of the great number of institutions for higher 
<lucation in the United States the writer was able 
to visit only a comparatively few, so that it would 
he unsafe for him to attempt any wide generalisations ; 
his observations on what he saw must therefore 
be read with the reservation that it may not be 
applicable to other establishments, particularly to 
those in the further west of the great continent. 
The institutions visited, however, include Columbia 
University, New York City; Lehigh University, 
Bethlehem, Penn.; Carnegie Institute of Technology, 
Pittsburg, Penn.; Yale University, Newhaven, Conn.; 
Harvard University, Cambridge, Mass.; Massa- 
chusetts Institute of Technology, Cambridge, Mass.; 
Brown University, Providence, Rhode Island; Case 
School of Applied Science, Cleveland, Ohio; Uni- 
versity of Michigan, Ann Arbor, Mich.; University 
of Illinois, Urbana, Illinois. Perhaps the most 
striking from the British point of view are the great 
Massachusetts Institute of Technology at Cambridge 

really it is part of Boston—and Lehigh University, 
a very much smaller and less ambitious college 
situated in the small town of Bethlehem. Both these 
are, to all intents and purposes, purely technical 
institutions, in which the “ arts” and ‘“ humanities ’ 
and even medicine and law are not taught. In institu- 
tions calling themselves definitely technological this 
is not surprising; they correspond almost exactly 
with our own ‘Imperial College of Science and 
Technology ** at South Kensington, but a purely 
technical * university”’’ is new to British ideas. 
That the technical and scientific teaching in such an 
institution can be, and in several cases is, extremely 
good need not be questioned ; it may even he a con- 
siderable advantage that the technical side of the 
work of the institution is free from any interference 
by members of a governing body who may have no 
knowledge and less sympathy with the scientific 
point of view. Yet on the whole there can be no doubt 
that such an institution is not. in the best sense of 
the word, a ** university.” That wider spirit of com- 
radeship in all true learning and in the pursuit of all 
branches of knowledge is largely lost, and with it the 
undeniable educational advantages which accrue to 
both sides when men—and women-—working in 


widely different spheres of intellectual activity are | 


thrown together in daily university life. Curiously 
enough, at Yale, one of the oldest of American uni- 
versities, the scientific side of the work was until 
recently entirely segregated in what is known as the 
‘* Sheffield School,” while the non-scientific students 
were known as “ academic.”’ Actually this segrega- 
tion, no doubt initiated for administrative reasons and 
because of the difficulty of working a great school of 
science on lines laid down for what was originally a 
distinctly theological establishment, led in the course 
of time, not only to an absence of all community 
between the two sections of the University, but to 
actual mutual hostility, especially among the 
students. A ‘ Sheff.””. man would not 
* Academic,” and vice versd. Happily, Yale has 
recognised the unwisdom of such a state of affairs 
and the separation into two divisions is being gradually 
but steadily abolished. At Lehigh, on the other 
hand, we find a comparatively small student body 
not more than 800—all devoted to applied science, 
with no “humanities”’ or other professions represented 
at all. 
Tae M.I.T. 

The Massachusetts Institute of Technology, fami- 
liarly known either as “* M.I.T.”’ or as ** Tech.,” 
stands on an entirely different footing. It does not 
claim to be a university, although its diplomas are 
fully recognised everywhere. Its position is further 
rendered peculiar by the existence, only a few miles 
away of the great University of Harvard, a proximity 
which results in a certain not unhealthy degree of 
rivalry in those fields where the activities of the two 
overlap. To express any useful opinion on so large 
an establishment as M.I.T. it would be necessary 
to devote far more time to a study of its activities 
than the three days available to the writer; the 
impression gathered of it, however, was that of an 
extremely well-equipped and organised institution, 
having magnificent buildings placed on a splendid 
site and evidently built and equipped at enormous 
cost. In this respect the Institute stands very high 
indeed among similar establishments throughout the 
world ; it might, perhaps, be fairly placed at the head 
of them all. On the other hand, it would almost 
seem as though the institution, its equipment and, 
above all, its highly detailed organisation, over- 
shadowed the men who, after all, are the institution— 
the teaching staff. The very multiplicity of professor- 
ships, for instance, tends somewhat to split up and 
subdivide the various branches of science and tech- 
nology, so that we see a great institution rather than 
any great outstanding leaders of knowledge or 
thought in their respective fields. This may possibly 
be the inevitable penalty of extreme specialisation, 
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but at best it cannot make for an inspiring atmosphere 
for students. At the M.I.T. they have undeniably 
an unrivalled means of acquiring knowledge ; 
whether they find a corresponding degree of intel- 
lectual stimulus and leadership is perhaps more 
doubtful. This may perhaps be typified by a remark 
made by an American, himself a graduate of ‘* Tech.,”’ 
that ‘‘ at Tech. men do not study mechanical engineer- 
ing or mining, but Course II., Option 3.’’ This great 
institution has, however, recently acquired a new 
head or president in the person of Dr. Stratton, 
until recently Director of the Bureau of Standards. 
His great breadth of view and the deep insight into 
both scientific and industrial requirements gained 
by many years at Washington, should prove of 
immense value in his new post. It may even be 
possible for him to provide the inspiration of leader- 
ship worthy of the immense resources of that great 
institution. 

One fact which, naturally enough, particularly 
struck the writer was the absence of any definite 
school of metallurgy in this Institute. Metallurgical 
work, including microscopy, is done in a number of 
departments scattered between various branches of 
engineering and chemistry. This anomaly——and in 
the present advanced state of physical metallurgy 
it is somewhat amazing—is, however, likely to be 
remedied in the near future, as Dr. Stratton is 
thoroughly alive to its existence. A really first- 
rate centre of metallurgical teaching and research is 
very urgently needed in America, and this cirewm- 
stance gives the Massachusetts Institute of Tech- 
nology a particularly favourable opportunity to 
render a marked service to the country. 


HARVARD AND YALE. 


At Harvard, only a few miles away, a centre of 
metallurgical activity exists in the small but active 
laboratory presided over by Professor Albert Sauveur, 
one of the veterans of physical metallurgy. This 
laboratory is here a branch of the Department of 
Chemistry, and there is nothing like an adequate or 
independent metallurgical department or labora- 
tories. None the less, Sauveur pursues his researches 
on steel and continues to add to the debt which metal- 
lurgists already owe him. Quite near by is the 
laboratory where Professor Bridgeman carries on his 
very remarkable work on extremely high pressures, 
work in which he has attained pressure greater than 
any which it was thought that the known materials 
of engineering construction could withstand. This 
has been achieved in a simple way by utilising the 
strain-hardening properties of steel. The specially 
made and treated steel forgings which constitute 
Bridgeman’s pressure vessels at first yield appreciably 
under the pressures which he applies, but after a time 
the stretching process comes to an end and the 
cylinders stand up to their work. Yet failures occur 


at times and Bridgeman’s apparatus is well entrenched | 


among the ruins of earlier attempts. Fortunately, 
these failures, although not free from risk to the 
operators, have caused no serious accidents, while 
the work is well recognised throughout the world as 
having materially extended our knowledge of the 


behaviour of many kinds of matter under extremely | 


high pressures, running in some cases up to 
300,000 Ib. per square inch. 

Yale, in contrast to Harvard and 
American colleges except Columbia, possesses a dlis- 
tinct Metallurgical 
building known as 


most of 


the Hammond Metallurgical 


Laboratory. This laboratory, however, is very largely | 


designed and equipped for the teaching and study of 
process metallurgy, physical metallurgy being intro- 
duced as a side issue or afterthought. None the less, 
very excellent work is done here by Professor Mathews. 
Situated at New Haven, close to the brass industry 
of the Nantucket Valley, attention has naturally 
been given to the study of brass and zinc alloys, upon 
which the work of Professor Mathews and his students 
is well known. The other branches of science are 
also finely housed and equipped, more particularly 
chemistry, for which a splendid new laboratory, the 
‘Stirling Laboratory,’ has just been opened with 
considerable pomp and formality. This is undoubtedly 
one of the finest laboratories of its kind in existence, 
the architectural ambitions of the designer having 
for once been considerably restrained and modified 
by the chemist. This is one of the difficulties under 
which scientific institutions appear to labour even 
more in America than elsewhere. In the first place, 
money seems to be given much more readily for 
buildings than for equipment or for the payment of 
staff or working expenses. So much stress being laid 
upon the actual building, architectural considerations 
naturally receive a large amount of attention and the 
ultimate users of the laboratories have to fit them- 
selves in with architectural features often totally 
unsuited to the needs of their work. Thus the great 
and undoubtedly very dignified buildings of the 
Massachusetts Institute of Technology are built in 
the classical style so much in favour in America, the 
lecture rooms and laboratories being -fitted into the 
spaces left by the massive columns and pediments. 
A well-known American engineer showed the writer 
an alternative design for this institution which would 
have saved a large part of the cost and would have 
provided nearly half as much interior space again as 
the present building, yet without really sacrificing 
architectural dignity, although strict adherence to 


the | 


Department, housed in a fine | 
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the style of a classical temple might have be, 

n 
abandoned. At Ann Arbor, on the other hand, the 
utilitarian character of a laboratory building has been 
frankly accepted, particularly in the building for the 
Department of Chemical Engineering. This building 
is a slightly modified factory type and has been ad. 
versely criticised ; to the writer it appears as clignified 
and satisfactory as obviously well suited to its Object 
The Stirling Laboratory at Yale is a Compromise 
between the two extremes. The front elevation anq 
the main wings Of the building are largely ck signed 
for the purpose of providing architectural effec 
although internal utility has not been seriously 
sacrificed. For the rear portions of the building 
which are largely masked from external view, how. 
ever, shed roof construction of purely utility type has 
been adopted, with extremely satisfactory resylt. 
so far as interior lighting, accommodation and ventil,. 
tion are concerned, 

Some of the details of this new laboratory are oj 
particular interest. One of them is the way in whic) 
an ever-present problem in laboratory fitting has been 
solved. This is the covering of working benches with 
a material at once possessing sufficient physical 
durability combined with the power of resisting acids 
and other strongly active chemical solutions, while 
it is also essential that the surface shall be easily 
cleaned and shall not be so hard as to cause undye 
breakage of glassware. The usual treatment with teak 
or other very hard wood is not very satisfactory. I 
the Stirling Laboratory at Yale a moderately har 
rubber product, having a light colour faintly resem 
| bling a pale green marble in appearance has been used 
| The surface is readily cleaned and, while perceptibly 
soft to the touch, is yet firm enough to serve as a base 
| for all kinds of apparatus. It is perfectly resistant to 

acids, &c., although perhaps open to attack by certain 

less frequently used organic reagents. Another 
| feature to which considerable attention has been paid 
is the acoustic properties of the lecture rooms. Sony 
of these had not yet been treated and exhibited the 
usual unpleasant reverberations of an empty hall; 
those which had been treated, on the other hand. were 
| acoustically as nearly perfect as possible, reverbera- 
tion having been overcome without unduly deadening 
| the sound of the voice. This subject of auditorium 
| acoustics will be mentioned again in another con 
nection. In other respects the large lecture theatre 
in this laboratory is also remarkably equipped, the 
| See tables are mounted on rails and can 
! 








be run bodily into and out of adjacent preparation 
rooms. Optical lanterns and cinematograph pro 
jectors are, of course, provided, but in addition to 
them, and a means of obtaining subdued lighting 
| sufficient to allow students to take notes while pro 
| jections are being shown, there is also a set of * spot 
|lights”’ by which specially brilliant illumination 
| can be focussed upon a particular piece of apparatus 
or experiment. This application of ** stage effects” 
| to scientific lecture theatres is somewhat novel, but 
}so long as detail of equipment is not permitted to 
overshadow the quality of the teaching it can only 
be regarded as a valuable adjunct ; it must, however, 
| be kept in its place as an adjunct. This great labora 
tory is, ot course, much too new to have established 
| any sort of record or tradition of work done, but under 
| Professor Johnston, whose earlier work at the Geo 
physical Laboratory at Washington is well known, it 
may be confidently expected that such a tradition 
will be built up. 

A fuller account of Yale as a whole can find no place 
here, but mention of the Harkness Memorial Building 
}can searcely be avoided. This is a really splendid 
building, serving the purposes of a residential college 

known in American speech as a “ dormitory ” 
and it has been built at great expense and with some- 
thing like loving attention to detail as an exact replica 
of a court of an Oxford College. The effect of such 
a building amid totally different surroundings and still 
shining with newness is certainly remarkable. Its 
beauty of form and outline cannot be denied, nor the 
spirit which would transplant some of the finest of 
old architectural and academic traditions into the 
New World. On the other hand, such a building, 
by its very newness, strikes a harsh note of incon- 
gruity and raises the doubt whether such transplanta- 
tion can ever result in anything that shall be free from 
a touch of the exotic. Yale University is itself old 
enough to have established an architectural as well 
as an academic style of its own, so that beauty might 
perhaps have been found along more natural channels 
by a development along the lines of the older buildings 
of Yale itself. At Johns Hopkins at Baltimore, not 
so very far away as American distances go, that type 
of development is being carried out very effectively. 
This whole university has quite recently been trans 
planted to a new and splendid site, but the new build 
ings already erected and those only planned are 
designed in the ‘“‘ old colonial ”’ style, a style which in 
these buildings has attained a very decided beauty 
and dignity of its own, with the result that the whole 
institution bears a stamp of real individuality which 
is in striking contrast with the latest effort at Yale. 


THe Case Scuoor. 

The Case School of Applied Science, while on a very 
much smaller scale, yet is an institution somewhat 
of the same type as the Massachusetts Institute ol 
Technology, #.e., it is not, and does not claim to be, @ 
university in the wider sense of that term, On the 
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other hand, the term “ applied science ”’ is perhaps 
a little misleading, since it seems that in the Physics 
Department, now under Professor Miller, a good deal 
of research in pure physics is carried out. It is 
interesting at the present time, when the theory of 
relativity has aroused such wide interest and has 
assumed such @ prominent place in the scientific 
world, to see at Cleveland the original apparatus with 
which the famous Michelson-Morley experiment was 
varried out. ‘This, as is well known, is an apparatus 
of the interferometer type, designed to test the ques- 
tion whether the apparent velocity of light is affected 
by the motion of the earth. Michelson and Morley 
found that it was not affected, and this result is one 
fundamental facts of “relativity.” At the 
Professor 


of the 


present time Miller is endeavouring to 
repeat the experiment under better conditions ; as the 
apparatus requires the observer to take delicate 


readings on diffraction bands seen through an eye- 
piece W hile the apparatus is moving and the observer 
follows it round the room, it is evident that the 
observations may be capable of improvement. Pro- 
fessor Miller is not ready as yet to make any statement 
as to his results, but if they should turn out to be 
different from those of Michelson and Morley, rela- 
tivity will be faced with an additional problem. This, 
and a series of other appliances in use in this labora- 
tory. at once gives the visitor the feeling that here is a 
laboratory directed by a man who values experimental 
refinements and achievements. This is out 
particularly by Professor Miller's beautiful work on 
sound waves, carried out by means of an apparatus 
which does for sound waves much what the oscillo- 
graph does for the electric current waves in an alter- 
nating circuit. In this apparatus the vowel sounds, 
for instanee, give perfectly clear and relatively simple 
curves; these open up great possibilities in the 
letailed analysis of sounds and noises and of their 
measurement, The curves obtained photographically 
from Miller's “*‘ Phonodyke”’ are then analysed by 
him by means of a large and elaborate harmonic 
analyser, while the correctness of the analysis is 
tested by a synthetic operation carried out by another 
machine, which compounds the simple curves found 
hy analysis into a compound curve which can then 
he compared with the original photograph. This 
compounding machine is very similar in action and 
construction to the tide-predicting machine which 
was for many years used by the National Physical 
Laboratory in England for the computation of the 
tides of Indian seaports. It is curious to find the 
same highly specialised appliance used for two such 
widely different purposes as sound and tices. 

Metallurgy, at the Case School, under Professor 
joviston, possesses a building and laboratories of its 
own; but, again, they are designed mainly for the 
teaching and study of metallurgical processes relating 
to the reduction of metals from their ores, physical 
metallurgy being once again decidedly in the back- 
ground. In a place like Cleveland so intimately 
associated with the aluminium and tungsten indus- 
tries, this is surprising ; one would have thought that 
at the Case School there was need and room for a 
centre of research and teaching on that side of the 
subject. 


borne 








High-speed Rotary Planing. 
By STAFFORD RANSOME. 


No. 11.* 


1HE CUTTERS AND CUTTER BLOCKS, 


As explained in the first article of this series, 
modern high-speed planing has been rendered possible 
primarily by (1) the great improvements that have 
taken place in the materials of which the cutters are 
made; (2) the design of the cutter blocks which 
present the cutters to their work ; and (3) the process 
of trueing up the cutters when actually revolving on 
the machine at their normal speeds and under normal 
conditions. 


We need not be precise here as to the analysis of 


the steel of which high-speed steel cutters are made. 
The various makers are, for very obvious reasons, 
reticent as to the exact ingredients and their own 
particular methods of manufacturing this highly 
specialised product. Suffice it here to say that the 
aim of the steel maker is to produce as hard a knife 
a8 is possible, provided that it is not too brittle to 
stand up to its work. Thus, these knives contain a 
high percentage of carbon, sometimes as much as 
1.5 per cent. The art of the manufacturer is gauged 
by his ability to impart a sufficient toughness to so 
hard a metal to enable it to support the very heavy 
work that it is destined to perform without cracking, 
~ gapping’ or breaking. 

It is the inherent brittleness of such hard steel that 
is the weak point in these delicate knives, especially 
as the maximum of stress in work is constantly 
applied at the weakest and only unsupported part 
of the cutter—the cutting edge. Thus it is that too 
fine an edge at once results in gaps being chipped 
out of the cutter. These gaps are possibly minute, 
but sufficient to spoil the work. For this reason, the 
angle of the top bevel, i.e., the taper which, with the 
lace of the cutter, forms the cutting edge, is on high- 
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speed knives far more obtuse than that habitually 
adopted on the heavy slotted cutters used for slow 
feeds, which are made of less brittle material. The 
wear on that edge, however, is extremely slow, and 
thus the high-speed steel knife will run sharp for 
three or four times as long a period as that of the 
ordinary cutter, and can be run for weeks at a time 
without being removed from the machine or adjusted 
in any way beyond a daily and very slight sharpening 
and an occasional trueing-up, both of which opera- 
tions can be done in a few minutes in a dinner hour 
or after working hours, so that the machine need 
never be idle during running time. 


HIGH-SPEED STEEL CULTERS, 


The high-speed cutter is a plain thin strip of steel, 
never less than lin. and never more than 2in. wide, and 
varying between */,,in. and jin. in thickness, with an 


abrupt bevel on one side to form the cutting edge. | 


It has no slots like the ordinary cutter, as it is held 
in position by being merely squeezed against its 
seating by a cramp plate. Sometimes one of the 
sides of the cutter is serrated so that it may fit into 
corresponding serrations, either on the seating or the 
cramp plate, as the case may be-—as shown by Fig. 5. 
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FIG.5 HIGH-SPEED SERRATED CUTTER 


This gives a positive grip and permits of the cutter 
being ground away possibly to jin. in width without 
danger of its flying or shifting. 

High-speed steel knives weigh from a sixth to a 
fourth of the weight of the ordinary cutter, and cost 
three or four times as much. As above explained, 
however, they will run for many times as long without 
sharpening. They have the further great advantage 
of being usable until some 50 to 70 per cent. of their 
original width has been ground away, whereas only 
about 30 per cent. of the area of an ordinary slotted 
cutter can be ground away before it becomes unusable. 

The time occupied in sharpening and setting high- 
speed cutters is very much less than that required 
for others, but the whole process of maintaining and 
adjusting them requires care and intelligence rather 
than skill in the ordinary sense of the word, because 
although the processes to which they are subjected 
are easily learned and carried out, a false move at 
any period may spoil everything. We are here deal- 
ing with a very expensive material, which once 
tampered with is done for outright. Burning the 
cutter by a brutal application of the sharpening stone 
ruins it, as the steel is of too special a quality to be re- 
tempered without returning it to the makers for the 
purpose. Too thin a cutting edge at once cracks or 
gaps the cutter, and careless setting entails excessive 
trueing-up, a waste of time and greater waste of 
material. 

These are some of the drawbacks that have told 
against the genera] adoption of high-speed planing. 
It is, however, gradually becoming recognised that 
the immense advantages of the high-speed steel 
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FIG. 6 EFFECT OF BACK - BEVEL 


cutters outweigh anything in the way of the extra 
care they require for their proper maintenance. 

We have not here to do with the advantages of 
these cutters for ordinary planing, though we may 
say in passing that for flat straight planing of any 
sort, they are infinitely better and more economical 
than any other class of cutter. The ordinary heavy 
planing cutter, which has no back support beyond 
that provided by the bolts that hold it down, relies 
for its efficiency on the strength of its own material. 
That is one of the reasons why we cannot force their 
pace beyond a certain speed without the cutter 
vibrating. The high-speed cutter, being thin and 
brittle, has in itself no shock-resisting properties. 
Thus it must be supported on both sides as close to 
the cutting edge as possible—see Figs. 7 to 10. Its 
cutting edge must be perfectly rigid. It cannot bend 
and it must not break; therefore it must project 


| as little as possible beyond the rim of the block which 


supports it, and it is robbed of one of the virtues 
possessed by the square block and heavy cutter, 
with which the cutting angle may be varied to the 
extent of some 15 deg. by projecting the cutter more 
or less beyond the rim of the block. For slow-speed 
planing the thin cutter is sometimes projected only 
1/,,in. beyond the block, and for high speeds the 
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maximum projection seldom exceeds jin. Thus, 
there is no latitude for adjusting the all-important 
cutting angle by altering the position of the cutter. 

The cutting angle in normal circumstances is that 
formed by the face of the cutter and a line drawn 
radially from the axis of the spindle. This angle 
should be varied to suit the quality of the different 
woods which are to be planed. We use the expression 
“should,” because until modern high-speed planing 
began to assert itself, very little scientific attention 
was paid to the angle of cutting. It was realised in 
practice that hard woods required a more acute angle 
than soft woods, if they were not to splinter in plan- 
ing, but, apart from the manufacturers of the cutters 
and of the machines, very few people bothered them- 
selves much about what those angles represented, 
and, generally speaking, the matter was left to the 
shop mechanic or the tool fettler or the machine 
operative to project the cutters more or less to suit 
the conditions on the rule-of-thumb principle. This 
was all very well at moderate rates of feed, but with 
high speeds attention to the cutting angle at once 
becomes of paramount importance, because it is 
impossible to obtain the highest cutting efficiency 
unless the best angle is adopted. 


THE CUTTING ANGLE. 
Without going into a great deal of detail, for it is a 
big subject, we may say that the range of cutting 


angles required for planing varies from 0 deg.—which 
is a radial or scraping cut-—for the very hardest ot 
woods, to 35 deg. for exceptionally soft woods, 


though on the square block a very great deal of soft 
wood is planed at 38 deg. and even 40 deg. For 
ordinary requirements we may take a shorter range 
than the above, and say that for most woods in 
general use the ideal cutting angle falls between 
10 deg. and 30 deg. 

While on the circular block we cannot vary the 
cutting angle by altering the position of the cutter, 
the block lends itself readily to fixing the cutters at 
the best angle for a particular class of work, as the 
cutter seatings can be machined at any desired angle 
between the above limits. This privilege is obviously 
not enjoyed by the square block. Thus, with a circular 
block, if one has a sufficient run of work of a given 
quality, it is best to have the cutter seatings made 
at the ideal angle for the purpose. When once that 
angle is fixed, however, it cannot be altered, and as 
the generality of planing machines are required to 
handle a considerable variety of woods, the cutter 
seatings must be arranged to give the most obtuse 
cutting angle that is suitable for the softest wood 
that will have to be dealt with, and this angle must 
be reduced as required on the cutter itself to suit the 
harder woods by the process known as “ back- 
bevelling.”’ 

The expression “ back-bevel” is a misnomer, but 
is used here because it is the generally accepted term. 
As it starts from the face of the cutter it should be 
styled the “ face-bevel,”’ the ordinary top bevel being 
in reality the back -bevel. 

The back-bevel, i.e., the face-bevel, is a second 
tapered surface which, starting from the face of the 
cutter, bisects the top bevel, as shown by Fig. 6. 
The point at which the back-bevel bisects the other 
depends on the cutting angle it is desired to produce. 

In Fig. 6 the normal angle of the cutter seating 
CB is shown at 30 deg. from the radial line A B. 
| The back-bevel, which can be varied to suit require- 

ments, is in the line EF. One of its effects is to 
transfer the cutting edge from the point B 
to the point F. The original face of the 
cutter C B, for the purpose of measuring the 
cutting angle, is now no longer of import- 
ance, since the back-bevel in the line E F 
has usurped the function of the original face 
in this respect. The modified cutting angle 
therefore is formed at F by the line of the 
back-bevel and a new radial line A F. 

By back-bevelling to the extent shown 
in the sketch the cutting angle is_re- 
duced to 10 deg., but if required for 
exceptionally hard woods, the cutter can 
be back-bevelled to 0 deg., i.¢., to the radial line 
AF. If, as is often the case, the effect of back- 
bevelling is to render the angle at the cutting edge 
too obtuse, this can be altered by slightly hollow- 
grinding the top bevel HF. The back-bevel, of 
course, must not be tampered with for effecting this 
purpose, as by so doing the cutting angle would be 
altered. 


FIXING THE CUTTERS. 


For high-speed planing there are two accepted 
methods of fixing the cutters in the cutter blocks. 
They are known respectively as the “ wedge " and the 
‘compression screw ” principles. In both cases the 
seating of the cutter is above the fastening device, 
the back of the cutter being pressed up against the 
seating from below by a cramp bar or series of short 
cramps, as the case may be. In this matter the high- 


speed block differs fundamentally from the circular 
block used for low-speed planing, in which the face 
of the cutter is usually seated on the block and held 
in position by an external cramp or cheek plate 
screwed down upon it from above. The upper surface 
of the cheek plate forms a segment of the circle of the 
block itself and serves to complete that true circle 
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so dear to the Home Office authorities as affording | ment of the cutter may be extremely slight and not | which fits into a recess or shoulder machined IN the 


an alleged element of safety. 
There are two salient reasons why the external 


cramp plate block is ruled out for high-speed planing. | 


They are:—(1) We cannot place more than four 
cutters on an external cheek plate block, and when 
that number is used the angle of the cutter is fixed, 
as with a square block, at 45 deg., which necessitates 
too drastic a back-bevelling if it is a question of cutting 
hard woods at high speeds. Such blocks are therefore 
more suitable for two or three cutters which permit 
of modification in the angle of the cutter seating. 
(2) They are scientifically bad, as the centrifugal 
force tends all the time to lift the heavy cramp plates 
from their position and the tensional stress on the 
screws which hold them down is always at its 
maximum. 

In high-speed planing the process is reversed, the 
back of the cutter being seated tangentially on the 
block itself and cramped upwards against it. Thus, 
nothing short of the block breaking can shift the cutter 
or the cramp when once they are fixed, and the effort 
of the screws to hold the cutter in place is no greater 
when the block is running than when it is stationary. 
This effort is, in fact, even less when running in some 
designs of high-speed blocks. 

Fig. 7 is a diagram of the “ wedge ” block for high- 
speed planing, as first introduced by Messrs. Thomas 
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FIG. 7—HIGH- SPEED “WEDGE” 


Robinson and Son, of Rochdale, but now more 
popular with American than with British makers. 
Its greatest virtue is its simplicity. The form of its 
recesses for the cutters and their cramps offers no 
complications, and less of the block has to be machined 
away tor this purpose than is the case with any of its 
rival blocks. The amount of “clearance ’’—the space 
left immediately below each cutter—can be varied 
to some extent, but its limitations in this respect are 
more restricted than the case with the “‘com- 
pression screw ”’ block, because too much clearance, 
on the one hand, will rob the wedge cramp of a portion 
of the area of its seating at AB; and, on the other, 
will expose the heads of the countersunk screws 
which fix the cramp. This latter is of no great moment, 
because they are well inside the cutter track; but 
excess of the former naturally must be avoided. 

The value of clearance and the ideal extent of it 
is a much discussed point. Unquestionably clearance 
under the cutter tends to promote “free cutting ”’ 
and creates a draught which automatically blows 
away the chips. Unquestionably, too, it lightens the 
block, which is always a good thing, provided that 
any cutting away of the material for that purpose does 
not weaken the block in a vital manner. On the other 
hand, that same deviation from the circular contour 
of the block, by the very fact that it creates that 
beneficent draught, causes the block to require more 
power to drive it owing to the increased air resistance. 
A very large clearance, however, whatever its virtues 
may be in other circumstances, is not of excessive 
importance in high-speed planing, because high- 
speed machines cannot be worked at all without the 
assistance of a pneumatic plant to carry away the 
chips automatically by suction. 

It must be borne in mind that a four-side high-speed 
planer produces every minute chips which are the 
equivalent of from 2 to 4 cubic feet of solid wood, 
which, lying loosely, occupy five times that volume. 
Thus such a machine without a pneumatic conductor 
literally buries itself in its own chips in about ten 
minutes when taking deep cuts. 

It will be seen from Fig. 7 that, owing to the dove- 
tail form of the recess for the cutter and the cramp 
and to the wedge form of the latter, centrifugal force 
when the block is revolving is exercised directly in 
pressing the wedge cramp hard against its inclined 
seating at A B and against the face of the cutter E F. 
Thus the effort of the screw C in restraining the cutter 
trom flying is negligible, and is devoted to preventing 
the cutter trom being forced inwards as it strikes the 
wood. The tightening of the cramp on to the cutter 
is done by the screw C and the circular nut or threaded 
collar D, which latter accurately fits the hole which 
accommodates it and has a flat taper machined on 
one side of it corresponding with the inside angle of 
the wedge cramp against which it bears. Thus by 
merely tightening the screw the upper surface of 
the cramp is drawn upwards and outwards against 
the face of the cutter and against the surface A B. 

Scientifically excellent as is this block in many 
respects, it possesses one defect, and that is, that the 
slight lateral movement of the cramp as it is tightened 
has a tendency to drag the cutter with it. If the 
cutter does move, and it requires great care to prevent 
it doing so in all cases with the block as drawn, the 


is 


accuracy of the “ set ” is at once vitiated. The move-| circular projection behind, or beyond, their heads 


visible to the eye, but, as already explained, the 
difference between good and bad planing is the 
question of thousandths of an inch and the true circle 
of the cutter track will be thrown out. To correct 
this, excessive “tracking” of the too prominent 
cutter becomes necessary. 

There is a remedy for this fault, which consists 
ot inserting a thin strip of metal between the cramp 
and the cutter. This strip hes a heel which fits 


| centrifugal influences. 





into a recess machined in the block for the purpose 
behind the cutter and anchors it so that it cannot 
move forward under the influence of the screw. 
This method, however, introduces a number of addi- 
tional independent units into the block and 
it of the simplicity which is its great virtue. 
When serrated cutters are used, in which the serra- | 
tions fit into similar serrations on the cutter seating, | 
as shown by Fig. 5, the grip is positive and the intro- 
duction of an anchoring slip is unnecessary, as the 
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FIG. 8—HIGH-SPEED COMPRESSION - SCREW 


cutter cannot be shifted. It is, therefore, in conjunc- 
tion with serrated cutters that the wedge type of | 
block is more particularly to be recommended. 

Of the many forms of “ compression screw ”’ block, 
that represented by Fig. 8, which is by Messrs. A. | 
Ransome and Co., of Newark-on-Trent, is the most 
generally used. Here, it will be seen that, when 
stripped of its cutters, cramps and screws, so much 
of the block itself has been machined away to accom- 
modate the cutters, &c., and for clearance, that but 
little remains of the original circular contour of the 
block. 

It is, therefore, far lighter than the wedge block, 
and is provided with ample clearance for “ free cut- 
ting.’ The cramping pressure is exerted at right | 
angles to the face of the cutter, and, consequently, | 
there no tendency to displace the latter | 
in either direction when the screws are tightened. 
Instead of bearing on the whole width of the cutter, 
as in the case of the wedge block, the cramp plate, 
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| the angle formed by the line of the cutter 


block. It is on this extension of the screw head 
and the shoulder into which it fits, that the cramp 
plate relies to correct its tendency to shift under 
On paper this does not appear 
80 positive a method as the “ wedge,” which is doye. 
tailed into its place, but in practice it 
sufficient. 

Messrs. Robinson, of Rochdale, have recent) 
introduced a new high-speed block which is on tj, 
compression screw principle, as will be seen by Figs 
9 and 10, but partakes also, in a measure, of th« wedgy 
principle, in that the recess for the cutter and « ramp 
is dovetailed. This eliminates the necessity for th, 
extension of the screw beyond its head and of th, 
shoulder, as used in Fig. 8, the dovetailing of th, 
recess offering the necessary security. 

It will be remembered that with the wedy block 
the tightening of the screw has a tendency to shift 
the cramp plate slightly outwards. In this block. 
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however, the process is reversed, as, owing to thy 
tightening of the screw being imparted to the cutter 
diagonally, as shown, the tendency would rather 


| be for the cramp to shift inwards, but it is effectually 


either direction by 
with 
the line of that portion of the block against which 
the cramp plate abuts. 

This is certainly the simplest form of compression 
screw block and, owing to the shape of its recesses, 
is more compact than most. The diagram, Fig. 6, 
shows a six-cutter block with a cutter track Tin. in 
diameter, and, if the keeping down of a cutter track 
to the smallest limitation is a virtue, this type of 
block possesses it, as it can be made to carry eight 
cutters with a cutter track of only 8in. 


prevented from moving in 


SETTING CUTTERS 
The usual method of setting the cutters on high 
speed blocks is by means of a gauge which takes 








FIG. 9—-ROBINSON NEW 


as drawn, only bears upon the forward portion of the 
eutter, though its bearing can be extended to the 
whole width of the cutter if desired. The inner edge | 
of the cramp bears upon a shoulder machined in the 
block, thus concentrating the pressure on the cutter 
at the point where it is most required, viz., near 
the cutting edge. This kind of pressure, too, is 
generally applied when the cramping plate is made 
up in a series of short independent sections, each 
with its own screw, as is the case with the block illus- 
trated. The advantage of sectional cramp plates 
is that, in the event of the cutter varying slightly 
in thickness at different parts of its surface, as some- 
times happens with these high-speed steel knives, 
each of the short cramps will find its own bearing | 
on the section of the knife which is opposite it, | 
and the cutter will be held firmly throughout its | 
length, however varied may be its thickness. 

In this type of block the cramp screws have a 








HIGH-SPEED CUTTER FITTED TO REMOVABLE DRAWER 


its bearings on the block itself, and is furnished 
with adjustable stops against which the edge ol 
each cutter is brought in turn. Thus all the cutters 
are made to project equally from the surface of the 
block. One hardly expects even the slightest in 
accuracy in the symmetry of a block on a prope rly 
constructed machine, but, if such should exist. 
the inaccuracy will be faithfully reflected in the setting 
when the gauge takes its bearing on the block its if 
There is, however, another form of gauge which pre 
vides against this possibly remote contingenc) 
This setting apparatus takes its bearing on the spindle, 
on each side of the block, thus ignoring completely 
the actual contour of the block and setting the cutters 
from the centre of the spindle. 

No measuring or even real skill is required to set 
the cutters with either of these appliances, provided 
that the gauges have been previously accurately 
adjusted to the required projection. Care, however 
must be used in applying the gauge properly, in seeing 
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that its bearing surfaces and stops are clean and that 
each individual cutter is brought to touch the stops 
at each end. Any error in this respect entails undue 
tracking of the more prominent cutters which, 
as above explained, means waste ot material. 

In high-speed blocks we cannot adjust the cutter 
up to the setting gauge with a hammer or the hand 
from the back edge, as with a square block, as that 
edge is inside the block. Nor can we push the cutter 
forward from the back by means of a drift inserted 
into an aperture left for the purpose in the heel of 
the cramp plate, as is the practice with the “ safety ” 
block where the cutters are held down by external 
cramps. The usual method is to insert springs 
n the cutter recess behind the cutter. They tend 
to eject it when the screws are slacked. This is the 
quickest method and simplifies setting, as when the 
setting gauge is in position it allows the cutter to 
move forward only until it touches the stops which 
regulate its projection automatically. Fig. 8 shows 
clearly how these springs are applied. In this case 





Seam So 


“Tee Enon” 
FIG. 10—-SECTION OF ROBINSON HIGH-SPEED BLOCK 


prings of the “ carriage "’ type are used, and although 
spiral and others are sometimes adopted, this is the 
simplest form. 

The only objection to springs of any sort is that 
they increase the price of the block and bring in 
a mechanism which, simple as it is, adds an element 
of complication to the block. In the Robinson block 
no springs are used, but an eccentric key is inserted 
behind the cutter through the holes drilled for the 
purpose in the block, and clearly seen in Fig. 9. 
This key, when turned, pushes the cutter torward 
to the required extent. This process entails the exer- 
cise of a little care, and is not so rapid in action as 
the spring, but it eliminates all complications in the 
block itself. 

rOP BEVEL. 

One cannot well leave the question of the cutters 
without saying something of the top bevel, which in 
normal circumstances determines, with the face of 
the cutter, the fineness of the cutting edge. In this, 
aS in many other matters, the high-speed planer 
plays havoe with long-accepted practice as applied 
to planing at lower speeds with the heavy adze iron 
and the square block. It is a truism to say that the 
finer the cutting edge, the better will be the work. 
It is equally obvious to say that too fine an edge will 
defeat. its own object by refusing to stand up to its 
work. It is almost as obvious to say that the only 
reason why under the old methods one used a more 
abrupt bevel for hard woods than for soft was because 
the longer bevel, which gave a finer edge, would not 
stand up to the harder material. 

Sound as was this doctrine, and as it is to-day when 
using the same tools, our former practice as to the 
angles of the top bevels has to go by the board in 
modern high-speed planing. The hard and brittle 
steel now employed will not stand anything like the 








FIG. 1—COAL RECEIVING AND CONVEYING ARRANGEMENTS 


thin cutting edges of the old cutters, and consequently | habitually followed, though often in a very per- 
with them we use top bevels for the softest of woods | functory manner. Minutely accurate balance, how- 
which would have been considered too abrupt for the | ever, was not of great importance in the days when 
hard woods. This is not good in theory, and yet it is | one cutter only on a block was expected to enter the 
sound in practice, for, although the effect of these | wood to the full depth of the cut, but it is vitally 
abrupt bevels on soft woods is to brutalise the material | necessary when all cutters must work equally. 
to some extent, it does what is required of it, i.e., If the block and the individual cutters have been 
it produces a surface which is good enough to be accurately balanced, and the cutter seatings on the 
sandpapered without removing too much stuff. block are perfectly symmetrical, the edge of each 
There is another reason for a short top bevel with | cutter when protruded to touch the gauge should be 
high-speed cutters, and that is, as will be seen by a | mathematically equidistant from the centre of the 
glance at the diagrams, that the whole of the top| spindle. It is seldom, however, that the result is so 
bevel must project clear beyond the edge of the block | perfect that there is no “‘ jump” whatever in the 
for purposes of sharpening. Hence, when the pro- | spindle, but if the work up to that point has been 
jection of the edge of the knife is slight, a long bevel | accurately done, the deviation will be hardly measur- 
is out of the question. Thus, whatever may be able. It is this slight “‘ jump” that the process of 
theoretically the ideal top bevel, we cannot have one | trueing-up the cutters at their edges, “‘ tracking ”’ or 
which gives a less obtuse cutting edge than about |“ jointing,”’ is destined to correct, and in so doing 
45 deg. without hollow grinding, when the cutters to restore the balance of the block and its cutters. 
are set at a cutting angle of 30 deg. This angle We are precise on this point because it should be 
increases progressively as the cutting angle diminishes, | no part of the duty of the tracking apparatus to 
until when the knives are set radially the angle at correct bad or careless setting, as the effect will be to 
the edge of the cutter is no less than about 60 deg. grind away a considerable amount of the edges of 
certain of the cutters, which have been already 
balanced, before the others are touched. This will 
result not only in the wasting of a great deal of the 
It is the habit of certain makers, and we find the cutter, but in destroying the balance of the block in 
same thing in some of the American handbooks, to | the process. 
talk of the periphery speed of these high-speed Failure to grasp the importance of this last-men- 
cutter blocks, and to suggest that high peripheral | tioned fact is one of the reasons why many people 
speed, i.e., speed of the cutters at their edge, is a | who profess to have given high-speed planing a trial 
virtue. In itself, it is nothing of the sort, except in so | have been disappointed. Here, again, we come back 
far as making a virtue of necessity is concerned. No | to the statement that we have already made to the 
designer of cutter blocks aims at a high peripheral | effect that scientific knowledge and the greatest care 
speed for its own sake, but he cannot help getting it | are necessary in every detail from the beginning to 
in high-speed planing because the speed of his spindle | the end in maintaining and adjusting the cutters. If 
is determined for him by the shape and weight of the | high speeds are to be attained successfully, nothing 
block, and as the result the peripheral speed depends | whatever must be left to the rule of thumb. 
on the diameter of the cutter track. The designer; In the next article the design and construction of 
wishes to make as many cutters as possible strike the | the machines themselves will be dealt with. 
wood during one revolution of the block, and the 
more cutters he places on the block, the larger must 
be the cutter block which carries them. He also 
wants to keep his ridging effect on the surface of the 


finished work as shallow as possible. To do this he The New Belfast Power Station 


SPEED AND BALANCE. 








must have a large diameter cutter track. Thus the 
high periphery speed comes to him as an incident in 
attaining certain other things which cannot be accom- 
plished without it. started on January 23rd, 1895, when the station in 
In many ways an exaggerated peripheral speed | Chapel-lane was put into operation. In January, 
is, theoretically, a mistake. It greatly increases the | 1897, a site in East Bridge-street was selected for 
centrifugal energy and the weight of the block and | another generating station for the supply of elec- 
the power required to drive it. These are three bad | tricity for working the tramways in addition to light- 
points, to counteract which, if carried to excess, oblige | ing the city. The first section of the East Bridge- 
us to strengthen our spindle and reduce its speed. | street station, containing the lighting portion of the 
This brings us into the “ vicious circle ” from which | plant, was opened on October 18th, 1898, by his 
there is no advance. | Excellency the Lord Lieutenant, Earl Cadogan, K.G. 
In practice, the peripheral speed in high-speed | Under the Corporation Tramways Act of 1904 the 
planing, whether arrived at by lower spindle speeds | Corporation acquired in 1905 the whole of the street 
and larger cutter tracks, or vice versd, generally | tramways, and this involved doubling the capacity 
amounts to a little over 8000ft. per minute. of the East Bridge-street station. Since then the 
We now come to the question of balance, naturally | demand for electricity for lighting, traction, and 
an all-important one in this class of machinery. It is, power has been steadily increasing, and from time 
of course, essential that the spindle with its pulley | to time additions had to be made to the plant. 
and cutter block shall be balanced as nearly as is In 1911, however, it became evident that the East 
humanly possible to theoretical perfection, and we | Bridge-street station had become inadequate for 
may assume that this is done by the makers. From | future requirements. Owing to the war the question 
the moment when we begin to place the cutters on a | of building a new station had to be set aside, but 
block, however, we begin to destroy the perfect | towards the end of 1917 the matter was again brought 
balance of that block. The deviation may be very | prominently before the Council by the Director of 
insignificant, but it is sufficient to cause that slight | Electrical Power Supplies on account of applications 
jump in the spindle which must be counteracted | from the shipyards for supplies of electricity for power 
before each cutter can do its full share of the work. purposes. The result was that a site was acquired 


Tue Belfast Corporation’s electricity supply was 


It has always been considered desirable that cutters | from the Belfast Harbour Commissioners in lieu of 
which are destined to work on opposite seatings on a | the one previously offered by them in 1913 in Hamil- 
block should be balanced, and this practice was! ton-road and which was subsequently acquired by 
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Harland and Wolff, Limited, for an auxiliary ship- 
yard. On September 19th, 1918, the Corporation 
officially took possession of the site, and on September 
llth, 1919, the ceremony of driving the first pile of 
the foundations was performed by his Excellency the 
Lord Lieutenant, Field Marshal Viscount French. 
Because of the time necessary to complete the station 
and the demand for power from the shipyards, the 
Council decided on June Ist, 1920, to erect the two 
first machines in a temporary station situated along- 


erected the problem of providing adequate foundations 
was not an easy one. No fewer than 4000 piles had 
to be driven. The buildings are composed of brick 
and concrete throughout. The condensing water is 
taken from the Musgrave Channel and passes through 
reinforced concrete ducts to the circulating pump- 
house. Provision has been made at the intakes for 
automatic screens for the removal of suspended 
matter from the water if such a course is found to 


be necessary. Experience gained at the temporary 





FIG. 2—INTERIOR OF BUILER - HOUSE 


side the Musgrave Channel-road, about 820 yards from 
the harbour power station. This station was put 
into operation on November 23rd, 1920, and has only 
recently been closed down, the two 6000-kilowatt sets 
having now been erected in the permanent Harbour 
Power Station, which was recently formally opened. 
The site, which comprises 20 acres of ground, is a 
very suitable one for the purpose, there being ample 
room for future developments and an abundant 
supply of water for condensing purposes. Coal can 


stations, however, indicated that in all probability 
screens will not be required. 

For handling the coal two grab cranes-——see Fig. 1 
each having a capacity of 60 cubic feet, have been 
provided on the wharf. The grabs discharge into 
hoppers which feed the coal crushers and coal con- 
veyors, which have a capacity of 40 tons per hour. 
Two conveyors have been installed and arrangements 
have been made for a third conveyor. The coal is 
conveyed to the weighing machines, where it is picked 











FIG. 4 INTERIOR 


also be unloaded direct from the ships into the 
station’s bunkers. At present the capacity of the 
station 24,000 kilowatts, but a second 12,500- 
kilowatt turbo-alternator is now on order, and when 


Is 


this set and the necessary additional boiler plant has | 


been installed the capacity of the station will be 
34,000 kilowatts. The site will, however, allow the 
capacity to be increased to at least 150,000 kilowatts 
if necessary. On account of the nature of the ground 
and the heavy plant and buildings which had to be 


OF TURBINE ROOM 


up by a second line of conveyors of the same capacity, 
which in turn convey it to a reinforced concrete storage 
hopper, having a capacity of about 2000 tons. 
From this hopper the coal may be taken by two con- 
veyors to the boiler-house bunkers. A view of the 
interior of the boiler-house is shown in Fig. 2. The 
boiler-house contains four bunkers of parabolic 
design, each having a capacity of 120 tons, and from 
these bunkers the coal passes down through weighing 
apparatus to chutes, which discharge the coal into 


FIG. 3--BOILER INSTRUMENT 


the boiler grate hoppers. There is ample room for 
coal storage on the site, and plant for handling this 
coal is now on order. 

The ash hoppers under the boilers—see Fig. § on 
page 417—discharge the ashes directly into a rein. 
forced concrete trough containing water, so that all 
the hoppers are sealed. In this trough there is a 
scraper conveyor, which conveys the ashes to a4 
bunker on the railway siding, from which they are 
discharged into trucks, For some considerable time 





AND CONTROL. BOARD 


the ashes will be used for levelling up the ground. A 
view of the coal-handling plant inside the station is 
shown in Fig. 9 on page 417. The ground floor of the 
boiler-house is divided longitudinally into three 
sections, the ash handling plant being contained in 
the wings and the forced draught plant and stoker 
motors in the main aisle. On the first floor the boiler 
firing is done, whilst the economisers and induced 
draught fans are placed on the floors above the 
boilers in the wings of the buildings. At a higher level 
in the middle aisle are slung the coal bunkers. The 
boiler-house contains eight marine type Stirling 
boilers, which are arranged in two rows of four. Each 





FIG. 5—INDUCED - DRAUGHT FANS 


boiler has three mechanical stokers, a superheater, 
economiser and forced and induced draught fans, 
the latter being shown in Fig. 5. Each pair of boilers 
works with a single chimney and each boiler is designed 
for a normal output of 55,000 lb. of steam per hour 
at a pressure of 235]b. per square inch, the total 
temperature of the steam being 650 deg. Fah. Each 
boiler has an instrument board, as shown in Fig. 3, 
and from the points at which these boards are erected 
the forced and induced draught fans can be regulated. 

For extracting the flue dust from the boilers, 
economisers and chimney bases a vacuum plant has 
been installed, and the plant conveys the fine flue 
dust through pipes to a receiver outside the boiler- 
house, from which the dust can be discharged into 
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wagons. The feed pumps, together with the hotwells, 

are housed in an annexe between the boiler-house 

andengine-room. There are twoelectrically -driven feed 

pumps, as shown in Fig. 6 on page 417, each having 

a capacity of 20,000 gallons per hour, and one steam- 

driven pump of the same capacity. The main dimen- 

sions of the turbine room, which is shown in Fig. 4, 

are 175ft. by 75ft. by 7lft. high. At present it con- 

tains two 6000-kilowatt and one 12,500-kilowatt 

turbo-alternators with condensers and auxiliaries ; 

two 500-kilowatt rotary converters for supplying 

current for use in the station; one 500-kilowatt 

engine-driven direct-current set for the station use | 
in the event of the rotary converters failing: a 

balance booster, a low-tension switchboard on the 

tirst gallery, and a high-tension control board on the 

second gallery. The turbine house is also provided 

with a 50-ton crane. The two 6000-kilowatt sets are 

capable of developing a maximum output of 7500 

kilovolt-ampéres at 6600 volts and run at a speed of 

3000 revolutions per minute, whilst the maximum | 
output of the large set, which runs at 1500 revolutions | 
per minute, is 15,625 kilovolt-ampéres. The periodicity 

of the system is 50 cycles per second. 

The condensers for the 6000-kilowatt sets each 
have a cooling surface of 11,000 square feet and are 
supplied with 9000 gallons of water per minute, | 
whilst the condenser for the 12,500-kilowatt set has 
a cooling surface of 20,500 square feet. It is supplied 
with 16,500 gallons of water per minute, the guaran- 
teed vacuum in the case of all the condensers being 
29ip. of mercury. A view of the condenser for one of 
the 6000-kilowatt sets is shown in Fig. 7-on page 417. 

The switch-house and pump room is a two-storey 
building with a basement, and it is situated on the 
south-west side of the turbine house. In the basement 
and first storey of the building the circulating water 
pumps and duets for all the condensers are placed. 
The waterways run from the Musgrave Channel along 
each side of the basement, the centre portion being 
water-tight, and it forms the circulating pump 
chamber. 

By a special arrangement of sluice gates the flow of 
water in the ducts can be reversed so that the inlet 


tube dures 
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The Work of Rumsey and Fitch. 
By Engineer-Captain EDGAR C. SMITH, 0.B.E., Bi, 


Aurnovuer their names are often mentioned in 
connection with the invention of the steamboat, 
general knowledge of the achievements of either 
James Rumsey or John Fitch is usually imexact 
and hazy. Simultancously with the experiments 
made by Miller and Symington on Dalswinton 
Loch, Rumsey and Fitch made trials of steam- 
boats on the Potomac and Delaware, and though 
neither of them can be called the father of steam 
navigation in America, the work of Stevens and Fulton 
was in direct line with theirs. Like most great 
inventions, the idea of a boat driven by the agency 
of steam occurred to many minds, but it ean safely 
be said that Fitch was the first to convey passengers 
across water by steam and likewise the first to form 
a steam shipping company. 

Some time ago interest in the early history of 
the steamboat in America was re-awakened by the 
reproduction of several documents on “ Develop- 
ments of Steam Navigation’? by the Delaware and 
Hudson Company, and this has further been increased 
by the appearance now of the first edition of the 
catalogue of the Water Craft Collection in the United 
States National Museum at Washington, compiled 
and edited by Mr. Carl W. Mitman, the Curator 
of the Divisions of Mineral and Mechanical Tech- 
nology. In this catalogue are illustrations of the 
models of the early boats of Rumsey, Fitch, Stevens 
and Fulton. Of the boats Rumsey and Fitch con- 
structed, many books contain representations, but 
their correctness has often been a matter of doubt. 
The photographs in the catalogue are, therefore, 
the more acceptable, as it may be presumed that the 
models in the museum have been made as*accurate 
as available data allow. 

Rumsey and Fitch were born the same year— 
1743. Destined to meet with the disappointments 
which befall so many pioneers, Fitch especially 
suffered the slings and arrows of outrageous fortune, 





























FIG. 10-ARRANGEMENT OF CIRCULATING 


can be made to act as the outlet and vice-versd, accord- 
ing to the flow of the tide. The general arrangement | 
of the pump chamber and sluice gates is shown in 
Fig. 10. A 5-ton erane spans the middle portion, 
which forms the pump chamber. The reactances and 
the equipment associated with them are on the first 
floor, the reactances being connected between | 
sections of the bus-bars. ) 
The boilers were supplied by the Stirling Boiler | 
Company, Limited, the coal-handling plant by | 
Fraser and Chalmers, Limited, the ash-handling plant | 
by the Underfeed Stoker Company, Limited, the | 
coaling cranes by Sir W. G. Armstrong, Whitworth 
and Co., Limited, and the vacuum flue cleaner was | 
supplied by the British Vacuum Cleaner Company, 
Limited. The two 6000-kilowatt turbo-alternators 
were built by the British Thomson-Houston Company, 
and the condensing plant for these sets by Worthing- 
ton-Simpson, Limited. The former firm also supplied 
the booster balancers. The 12,500-kilowatt turbo- 
alternator is a Metropolitan-Vickers machine, and 
the condensing plant for the set and the rotary con- 
verters were also made by that firm. Thomas Broadbent 
and Sons, Limited, supplied the 50-ton crane, the 
Engiish Electric Company the station transformers, 
Holden and Brooke, Limited, the electrically driven 
feed pumps, and G. and J. Weir, Limited, the steam- 
driven feed pump. The contractors for the hotwell 
and storage tanks were Mechans, Limited. W. H. 
Allen, Sons and Co., Limited, supplied the circulating 
water pumps, Thomas Broadbent and Sons, Limited, 
the 5-ton crane, Foster Bros., Limited, the pipe work, 
and the Metropolitan-Vickers Electrical Company | 
the extra high-tension and auxiliary switchgear | 
and the low-tension alternating and direct-current | 
auxiliary switchboard, while the Tudor Accumulator 
Company, Limited, furnished the battery, which is | 
capable of running up the auxiliary.plant of one of the | 
main generators in the event of the supply failing. | 
A high-tension transmission system is now being | 
laid throughout the city, which will supply sub- 
stations in different areas, and these sub-stations | 
will feed the existing direct-current network. 
consumers will, however, be supplied direct from the | 
high-tensionsystem, thepressure being reduced by-step-_ 
down transformers on site. All the main feeders are 
safe-guarded by the Merz-Hunter system of protection. 


| experiments is that when Washington was on a journey 


|and was showed the model of a boat constructed 


as it can be conveniently prepared,” for “I will 


| worked poles. This plan, however, was soon aban- 


| taken place on December 3rd, 1787, another trial 


-published-at- Philadelphia *‘ 


PUMP CHAMBER AND SLUICE GATES 


but he ever had a clear view of the lnportance and 
ultimate value of his work, and he once wrote: 
“ The day will come when some more powerful man 
will get fame and riches from My invention; but 
nobody will believe that poor John Fitch can do 
anything worthy of attention.” 

The first definite information we have of Rumsey’s 


into the Ohio Basin in the interest of a commercial 
union between the Great Lakes and the Potomac 
River, he broke his journey at Berkeley Springs, 
Virginia, then known as Bath, and saw Rumsey’s 
original model. In his diary of September 6th, 1784, 
Washington wrote: “ Remained at Bath all day, 


by the ingenius Mr. Rumsey for ascending rapid 
currents by mechanism,” a plan which he thought 
“might be to the greatest possible utility in inland 
navigation.” The interview was more or less of a 
confidential nature, for Rumsey was about to apply 
to the State for a monopoly, but it is evident “ Crazy 
Rumsey,” as he was known locally, gained the con- 
fidence of Washington, for the following year, when 
a company was formed, with Washington at its head, 
to improve the navigation of the Potomac, Rumsey 
was placed in charge of the operations. In January, 
1786, Washington also wrote to Rumsey advising 
him to place his boat before the public “as soon 


inform you further, that many people, in guessing 
at your plans, have come very near the truth, and that 
one, who had something of a similar nature to offer 
to the public, wanted a certificate from me, that it 
was different frém yours.’ Washington here, un- 
doubtedly, refers to Fitch, by whom he had been 
approached. 

Evidence goes to show that Rumsey’s first plan 
was to work his boats up-stream by mechanically 


doned for the system proposed long before and now 
known as jet propulsion. The first trial of any con- 
sequence made by Rumsey’s boat appears to have 


being carried out a few davs later. In 1788 Rumsey 
A Short Freatise onthe 
Application of Steam whereby is Clearly Shown 


to Propel Boats or Vessels of any Burthen against 
Rapid Currents with great Velocity. ” Besides 
many complaints as to the conduct of his rival, 
this treatise contains a description of his machinery, 
many certificates as to what he had accomplistod, 
and a statement by James Barnes, his hired mechanic. 

In the maim his plant consisted of a boiler, a 
cylinder and a pump ; the cylinder and pump barrel 


being placed vertically, the one on top of the other, 
the pump plunger and the piston having a comiyon 
rod. Steam was used under the piston only, and wa 


then apparently discharged to a condenser, ¢}y 
pressure of the atmosphere causing the piston to 
descend rapidly, as in a Newcomen engine, T), 
pump drew the water up through the bottom of the 
boat, and drove it out through a trunk at the stern. 

According to the statement of Barnes, made «,, 
oath in December, 1787, he had been employed |), 
Rumsey since May, 1785. In December, 1785, |: 
was intended to try a boat at Shenandoah Fa!! 
but ice prevented. In the course of the winte: 
1785-86—Rumsey made a new pipe boiler, but 
was found unsuitable and was discarded for the o|:| 
In April, 1786, the boat was driven against the curres| 
of the Potomac, but the machinery proved very «|: 
fective. Another experiment in December, 1736, 
gave no better result. The boat next suffered cor 
siderable damage in the river, but, prepared for tri! 
again in September, 1787, it went at 2 miles per how 
Barnes, who was present at the trial in Decemb, 
1787, the most successful up to that time, said that 
he thotight very highly of Rumsey’s new boil 
which he thought ** must exceed everything of tl. 
kind extant, as it will.not hold more than 20 pint 
and in his opinion will make more steam than « 
500-gallon boiler in the common way.” 

Rumsey’s experiment of December, 1787, marks t), 
limit of his achievements. Besides his steambou' 
plans, he had projects for pumping, for mills, &: 
all appearing to be generally useful, and in 17s» 
the Rumseian Society was formed to further |) 
promising schemes. At the head of the list of th 
subscribers to the society, or company, was Benjany:, 
Franklin. It was the formation of this body that 
led Rumsey in May, 1788, to visit England, and aft: 
his departure the Society petitioned the House «1 
Assembly at New York for protection for his inven 
tions. In London he took out two patents and ha: 
a boat built. In the autumn of 1792 the boat wa 
tried in the Thames, and of this trial Fulton mac: 
a reference in his note-book. All further action, 
however, suddenly came to an end by Rumsey 
unexpected death on December 23rd, 1792, at the 
age of forty-nine. Where, in London, this ingeniou 


it 





| 1839, 


crossing 


and persevering man died or was buried, does not 
appear to be known. Many years afterwards, in 
when Brunel’s Great Western was regularly 
the Atlantic, the Kentucky legislature 


presented a gold medal to Rumsey’s son, * com 


| memorative of his father’s services and high agen 


in giving the world the benefit of the steamboat. 

The biographical notices of Rumsey describe him 
as a machinist, but the museum catalogue says that 
at the time he exhibited his mode! to Washington, 
he was working as a * bath tender.” 

While Rumsey was thus, from 1754 1788 
struggling with his pumps and his pipe boilers and 
his boats on the Potomac, his contemporary, Fitch, 
working On other lines, was carrying on exper! 
ments on the Delaware. Rumsey hailed from Bohemia 
Manor, Cecil Co., Maryland; Fitch from East 
Windsor, Connecticut. Fitch's whole life seems to 
have been unhappy. Whilst apprenticed to a watch 
maker, he made an unfortunate marriage ; at Trenton 
had all his property destroyed, and while up the river 
surveying, suffered captivity at the hands of the In- 
dians. It was while at Warminster, Pennsylvania. 
that he is said, on April 15th, 1785, to have first 
conceived the idea of applying steam to land carriage 
and then to vessels. 

Just as we have Rumsey’s own version of hi 
experiments, so, in another pamphlet, also published 
at Philadelphia, Fitch gave his views to the world 
His work was entitled ‘‘ The Original Steamboat 
Supported; or a Reply to Mr. James Rumsey’s 
Pamphlet, Showing the True Priority of John Fitch, 
&e.” Like all such controversies over questions 
of priority, Fitch’s pamphlet contains much that is 
tedious. The tone he adopted can be judged from 
the opening sentence: ‘‘ It is the duty of every man 
not only to avoid the commission of a crime, but 
so to conduct himself through life as to bear the 
strictest scrutiny.” 

Fitch’s work on the steamboat began in 1785, 
and in September of that year he laid a drawing, 
a description and a model of his boat before the 
American Philosophical Society, Philadelphia, and 
in December presented the Society with his drawing 
and description. In October of that year he had also 
had an interview with Washington, and soon after- 
wards applied to the legislation of Virginia for assist - 
ance. At about the same time he raised a considerable 
sum of money by the sale of maps he had himself 
drawn and engraved. In March, 1786, he obtained 
exclusive privileges for his boats in New Jersey, 
and during the next eighteen months obtained similar 
privileges from Delaware, New York, Pennsylvania 
and Virginia. 

Fitch 


While Rumsey was assisted by Barnes, 


to 





from Actual Experiments that Steam may be Applied 





received much help and advice from Henry Voight, 
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and to him he pays tribute. During the three years 
1785 to 1788 there were at least three boats built, 
a4it., 45ft. and 60ft. long respectively, and the model in 
the National Museum is of a boat 34ft.long. Inthiscase 
Fitch used twelve vertical oars operated by gears and 
sprocket wheel and chain driven by a steam engine ; 
bu 
working over the stern. To further his projects 
a steamboat company was-formed, and in the summer 
of 1788 his boat, 60ft. long, fitted with an engine having 
a lin. cylinder, made a trip from Philadelphia to 
Burlington, about 20 miles. In October that same 
vear this boat carried thirty passengers between these 
pl ices in 3h. 10 min., and among the most interesting 
certificates Fitch includes in his pamphlet is one 
signed by ten worthies of Philadelphia, who declare : 
“\Ve, whose names are hereunto subscribed, do certify 
that we have been in John Fitch's steamboat of 60ft. 
in length in the river Delaware, when the said beat 
was propelled through the water with a considerable 
degree of velocity regularly and without any manual 
labour, by the force of steam, and we are clearly 
of opmion that the rivers of America may be navigated 
by the means of steamboats, and that the present 
boat would be very useful on the Western waters.” 
lis trip was made on October 12th. Another was 
made on October 16th, when the boat did 4 miles 
an hour against the tide. Interest in these dates 
iz heightened, because it was on October 14th that 
Miller made his experimental trip on Dalswinton 
Loch, the Old World and the New World thus wit- 
nessing simultaneously the birth of the steamboat. 
Iwo years later Fitch placed another vessel on 
the Delaware, which ran as a passenger and cargo 
boat for three or four months; the advertisement 
in the Philadelphia Daily Advertiser of July 29th, 
1700, running: “The Steamboat sets out to-morrow 
at 10 o'clock from Arch Street Ferry, in order to take 
passengers from Burlington, Bristol, Bordentown 
and Trenton, and return next day.” This was, it 
may be noted, seventeen years before Fulton's Cler- 
mont began running on the Hudson, and twenty- 
two years before Bell placed the Comet on the Clyde, 
Fitch also built another boat called the Per- 
severance for use on the Mississippi, but it was 
damaged by a storm, the stockholders became dis- 
couraged, and Fitch's exhausted. 
Seeking for other opportunities of furthering his plans, 
in 1793 he went to France. Perhaps no more un- 
fortunate time could have been chosen, and the follow- 
ing year he returned to America, a disappointed man, 
working his passage as a common sailor, 
apparently afterwards constructed a boat which 
steamed around the Collect Pond, which once existed 
to Broadway, in New York, but no rewards 
to him, and he ultimately died in obscurity 
at Bardstown, Kentucky, in the summer of 1798, 
at the age of fifty-five. A number of years later, 
mm 1817, years after Fulton died, a committee 
of the New York legislature was appointed to go into 
the legal aspect of the invention of the steamboat, 
and it the steamboats of Livingstone 
and Fulton were in substance the invention patented 
Fitch in 1791, and Fitch, during the term 


resources were 


close 


cant 


two 


reported 


to John 


of his patent, had the exclusive right to use the same | 


in the United States.’ 

While the position of Fitch as an original and 
independent inventor and pioneer is unassailable, 
it should also be remembered that he was among 
the first to point out the peculiar importance of steam 
on the Western Rivers of America, while with 
prophetic vision he once wrote: “The Grand and 
Principle Object must be on the Atlantick, which would 
soon overspread the wild forests of America with 
people, and make us the most oppulent Empire on 
Earth,” 





Obituary. 





DR. JOHN ALLEN HARKER. 


THE scientific world has suffered a great loss by 
the death, after a few days’ illness, of Dr. John Allen 
Harker, F.R.S., which occurred on the morning of 
Wednesday, October 10th. 

Dr. Harker, who was the son of the Rev. John 
Harker, was born at Alston, Cumberland, on January 
23rd, 1870. He was educated at Stockport Grammar 
School, and at the Universities of Manchester and 
Niibingen. He was a Dalton Chemical Scholar and 
Berkeley Fellow in Physics of the Owens College, 
Manchester. In 1900 he became assistant at the 
National Physical Laboratory, where he remained 
for sixteen years, being eventually made chief assistant 
and acting as deputy to the Director in the last 
eight years of this period. He also actéd as temporary 
superintendent of the Esdalemuir’ Observatory in 
1912, and was the British official delegate to the 
International Petroleum Congress in Vienna in 1913. 
From 1916 to 1921 he was Director of Research to 
the Ministry of Munitions and a member and organiser 
of the Nitrogen Products Committee, and he super- 
vised the Ministry’s Research Laboratories from 
1916 to 1920. He visited Norway, Sweden, United 


States, Canada and other countries on behalf of the 
Government, and was on board the Andania when 
that ship was torpedoed off the North coast of Ireland 


t he also tried side paddle wheels and also paddles | 
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of Government Committees on scientific problems | extraction pumps. 
| approximately 10ft. in diameter and 20ft. long. 
¥, | drawn tubes are jin. in external diameter and are com- 


during the war. 

In 1922 he became a partner in the firm of J. 
Crowley and Partaters, consulting “engineers, 
Victoria-street, Westminster, and had 
engaged in reporting on and carrying out experimental 
work in connection with various eleetro-chemical 
| processes in different parts of the world, and particu- 
| larly in connection with nitrogen fixation, on which 
he was an outstanding authority. 

He was elected a member of the Royal Society 
in 1910, was a Vice-president of the Faraday Society, 
and a member of Council of the Physical Society 
of London. 1 : 


since 


on scientific subjects in the * Proceedings” of the 
Royal the Philosophical Magazine, and 
other publications. His paper on “ Post-war Progress 
in the Fixation of Nitrogen,” before the Chemistry 
Section of the British Association, Hull, in 1922, 
particularly his remarks on the progress made by 
Germany in nitrogen fixation since the war, aroused 
considerable interest. 


Society, 


SIR EDMUND NUTTALL. 


Mucu regret is felt in Manchester and the sur- 
rounding district at the tragically sudden death of 
Sir Edmund Nuttall, Bart., head of the well-known 
firm of civil engineers and contractors, Edmund 
Nuttall, Sons and Co., Limited, Trafford Park. 
Sir Edmund was present on Thursday last at the 
official opening of the Barton power station, of which 
his firm had the contract for the civil engineering 
and building. He became seriously ill while on his 
way to the luncheon at the Manchester Town Hail, 
at which he was to reply to one of the toasts, and 
was taken instead to his home at Bowden, where he 
died the same evening from a stroke. Sir Edmund, 
who had been in an indifferent 
| the last tew vears, was in his fifty-fourth year. 





the head, was founded by 


after the latter's death to E. Nuttall and Co., and 
subsequently to E. Nuttall, Sens and Co., Limited, 
for family reasons. He served his pupilage under 
Sir Edward Leader Williams, the engineer to the 
Manchester Ship Canal, and was on the resident 
engineer's staff for the deviation of railways. He 
joined his father’s business in 1889. 
firm has been responsible for the carrying out of many 


|very important engineering contracts, chiefly in 
|connection with docks and railways, one of the 
| sacs important dock undertakings which it has 
| 


carried out being the Armstrong, Whitworth’s naval 
vard at Walker-on-Tyne. During the war it had 
the contract for the construction of a new entrance 
from the river Mersey to Cammell Laird and Co.'s 
wet dock at Birkenhead, in which work it employed 
a new type of cofferdam to withstand the very high 
water Nuttall’s ex- 
perience has also extended to water, sewage and gas 
works. It was the contracting firms for 
the Thirlmere works, and constructed the very fine 


pressure encountered. Messrs. 


one of 


|}new system of main drainage for Manchester. In 
| all the work of his firm Sir Edmund took a prominent 
| part. 


Although of a retiring disposition, Sir Edmund 


interested himself in an unostentatious way with 
many charitable institutions. He was an associate 
member of the Institution of Civil Engineers. He 


leaves a widow and two sons, the elder, Keith, who 
succeeds to the baronetcy, is at present at Cambridge 
University. 





Extensions at Halifax Electricity 
Works. 


On Thursday, October [8th, a new 10,000-kilowatt 
Curtis turbo generator set was officially put into operation 
at the Halifax electricity works. The machine, which was 
built by the British Thomson-Houston Company, of 
Rugby, generates 50-cycle current at a pressure of 6600 
volts, and it runs at a speed of 3000 revolutions per minute. 
The maximum continuous output is 12,500 kilowatts, or 
15,625 kilovolt-ampéres at a power factor of .8. There 
are nine stages, the first stage having two rows of blades 
and the remaining eight stages each have a single row of 
blades. The alternator is of the totally enclosed air- 
cooled type. It is directly coupled to the turbine, and is 
fitted with a direct coupled exciter. This new 10,000- 
kilowatt set displaces a 750-kilowatt direct-current slow- 
speed cross-compound engine set. Notwithstanding the 
very much larger output of the new unit, it occupies the 
same space as the old set, which was put into operation 
in February of 1904. The Halifax electricity supply 
undertaking was the first public supply undertaking to 


install steam turbines in Yorkshire, two 200-kilowatt 
Parsons direct-current machines having been put into 


operation as far back as 1898, The Halifax undertaking 
was also the first to put down a three-phase alternating- 
eurrent supply in Yorkshire. 

The condensing plant for the new set was built by 
Worthington-Simpson, Limited, of Newark-on-Trent, to 
the specifications of the Halifax electrical engineer. 
Condensing plant of the same make was also supplied 
for three smaller turbines previously installed. Under 
full-load conditions, the new 10,000-kilowatt set exhausts 
at the rate of 125,000 Ib. of steam per hour, and the con- 





in 1918, 


He was also a member of a large number 


| 





The firm of contractors, of which Sir Edmund was | 
his father, the late Mr. | 
James Nuttall, the title of the firm being changed | 


Since then the | 


of | 
been | 


| water at the rate of 17,500 gallons per minute. 
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The cast iron cylindrical shell is 


The solid- 


posed of 70 per cent. copper and 29 per cent. zinc. In all, 
there are 7300 tubes, giving a cooling surface of 23,000 
square feet. The centrifugal circulating pump delivers 
After 


| extracting the heat from the steam, the water is forced 


to the head of the cooling towers. 


The hydraulic vacuum 
pump for extracting the air from the condenser and for 


| reducing the air pressure in the steam space to | Ib. 


absolute, is a Worthington-Simpson combined centrifugal 


pump and hydraulic ejector, the water being continuously 
| circulated through the latter to remove the air and vapours 


| from the condenser. 


He was the author of a number of papers | 


An “ Ejectair ” steam air pump has 
also been installed by Hick, Hargreaves, of Bolton, and 
this serves as a stand-by for the hydraulic vacuum pump. 

Four cross type marine boilers, fitted with superheaters, 
are being supplied by Babcock and Wilcox, of London. 
The boilers are arranged in pairs, with a separate econo- 
miser, made by E. Green and Sons, of Wakefield, the 
economisers being fixed above the boilers. The capacity 
of each boiler is 37,000 Ib. of steam per hour, and they can 
be operated either with induced, forced or balanced 
draught. Two of the boilers have already been installed, 
and the other two are in the course of erection. 

Two additional cooling towers have also been erected, 
the total number of towers now in use being six. Each 
cooling tower is capable of cooling 220,000 gallons of water 
per hour from a temperature of 105 deg. Fah. down to 
80 deg. Fah., with an air temperature of 60 deg. Fah 
and a humidity of 80 per cent. The total height of the 
towers is 70ft. above the ground level. The towers were 
supplied by the Premier Cooler and Engineering Company, 
Limited, of Shalford, near Guildford, Surrey. 








BRITISH STANDARD ELECTRICAL 
SPECIFICATIONS. 


Tue three specifications named below have recently 
been issued by the British Engineering Standards Associa- 





state of health for | 





| 








tion: No. 116/1923, “ Oil-immersed Switches and Cir- 
cuit Breakers for Alternating Current Circuits’; No 
157/1923, “Moulded Flat ‘Top Insulating Bushes’ 

No. 160/1923, “Slate Slabs for Electrical Purposes.” 
The specification for “ Oil-immersed Switches and 
Breakers * completes the series of switchgear specifica 
tions, of which there are now seven published. The 
ratings standardised range from 660 to 165,000 volts 


and 30 to 6000 ampéres. 

Much consideration has been given to the question of 
breaking capacity, and, early in its deliberations, the 
committee responsible for the preparation of the specifica- 
tions found it necessary to arrange for extensive experi 
mental work to be undertaken, as there was no informa 
tion available to enable it to lay down definite specifica 
tions for breaking capacity for large sizes. As Soon as 
the British Electrical and Allied Industries Research 
Association was properly organised, this work was re- 
ferred to it, and research on a large scale has been put in 
hand. This investigation should prove of the greatest 
value to the industry, and it is hoped that results will be 
available in time for the next revision of the specification. 
The specifications for “Moulded Flat Top Insulating 
Bushes and Slate Slabs” are principally dimensional 
specifications, and have been prepared by a committee 
which is engaged on the standardisation of assembled 
switchgear as a whole and switchboard equipments. It 
is hoped that the whole industry will adopt these sizes 
as soon as possible in order that the full benefits of 
standardisation work of this nature may be quickly felt. 

Specifications for ‘Switchboard Bus-bars and Con 
nections and the Arrangement and Marking of Bus-bars 
will shortly be issued. Copies of these publications may 
be obtained from the offices of the B.E.S.A., 28, Victoria- 
street, S.W. 1, price ls. 2d. each, post free. 


” 








PRODUCTION OF IRON AND STEEL IN 
CANADA. 


Pic iron produced in Canada during August amounted 
to 92,587 gross tons, an increase of 13 per cent. over the 
July output of $1,647 tons. The increase was wholly in 
the quantity of basic iron produced by the reporting firms 
for their own use. Basic pig iron representing 64,286 tons, 
or 69 per cent. of the gross output for the month, showed 
an advance of 41 per cent. over the July production of 
45,716 tons of this grade. The production of foundry iron 
was maintained, while malleable iron dropped to 3339 
tons, a decline of 70 per cent. from the total for the previous 
month. The cumulative production of 609,380 tons of all 
grades for the eight months ending August exceeded the 
output for the corresponding period of 1922, when 251,015 
tons were produced, and of 1921, when 413,448 tons were 
produced. The tonnage of steel ingots and castings pro- 
duced during the month of August was the highest for any 
month during the present calendar year. The output 
totalled 105,056 long tons, an increase of 43 per cent. over 
the total of 73,532 for the previous month. The August 
output was the greatest since November, 1920, when 
about 111,000 tohs was produced. Practically the whole 
of the increase was in the manufacture of basic open- 
hearth steel ingots. For this item the production rose to 
100,817 tons, or 45 per cent. over July, when 69,722 tons 
were produced. The output of steel castings, 4239 tons, 
showed a slight increase over the July production of 3810 


tons. Basic open-hearth castings showed a small improve- 
ment, while Bessemer and electric castings declined 
slightly. Acid open-hearth steel castings advanced to 


523 tons, an increase of 221 per cent. over July, when 
163 tons were produced, 








Tue Lord Chancellor has nominated Mr. Justice Sankey 
to be the ex officio member for England of the Railway 
and Canal Commission. Under the Act of 1888 this 


denser maintains a vacuum equal to an absolute pressure | position tiust be filled by a judge of the High Court. 
of 1 Ib. per square inch, by means of specially designed air- | There is an ex officio member for Scottish business, 
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The Diesel Electric Ship La Playa. 
No. I. 


THE demonstration trial of the Camellaird-Fullagar 
Diesel electric-driven ship La Playa, the first of three 
vessels which Cammell Laird and Co., Limited, are 
constructing for the United Fruit Company, of 
Boston, U.8.A., took place on October 13th. The 
occasion was one of singular interest and, at the 
trials of recent years, we do not remember a more 
representative gathering of marine engineers and 
naval architects than that at Liverpool on Saturday 
last. In welcoming the guests on behalf of the builders, 
Mr. W. L. Hichens, the chairman of the company, 
said that he supposed that the ship La Playa repre- 
sented the most interesting and important develop- 
ment in marine engineering since the first turbine 
steamer King Edward, which was built by Denny 
and Brothers on the Clyde in 1902. Certainly much 
has been written about the electric propulsion of 
ships, and the subject has received detailed treatment 
in the paper read at the spring meetings of the In- 
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FIG. 2—SECTIONAL 


stitution of Naval Architects by Mr. W. L. R. Emmet 

see THE ENGINEER of April 6th—and that read 
be ‘fore the Institution of Engineers and Shipbuilders 
in Scotland by Mr. W. J. Belsey—see THe ENGINEER 
of April 27th. It is, however, of much greater in- 
terest to see an actual installation and to study 
the application of the system in a particular case. 
The United Fruit Company has already given evi- 
dence of its confidence in the electric drive, and two 
years ago a turbo-electric ship—the San Benito— 
was ordered by it from Workman, Clark and Co., 
Limited. This vessel has, we learn, given very 
satisfactory results, and in the new ships it was 
decided to take a further step and substitute for the 
steam turbine the more economical Diesel oil engine. 
Even if full account be taken of the higher capital cost 
of the Diesel electric machinery—which is not prohibi- 
tive—and even if the amount of lubricating oil used 
is somewhat greater than that with steam machinery, 
the advantages of Diesel electric propulsion for a 
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fruit ship of the class we are dealing with, are very 
considerable. Not only is there a remarkable reduc- 
tion of fuel used, but, what is also very important, 
a large increase in cargo space is obtained. This latter 
factor may be conveniently stated by comparing 
the ‘‘ bin capacity” of similar ships. In the vessel 
we are describing the increase in bin capacity over 
a similar ship fitted with reciprocating steam engines, 
is stated to be 26.3 per cent., and that over the same 
ship with turbine-electric machinery, 29 per cent. 
With regard to fuel consumption, it is stated by the 
builders that the fuel oil consumed by the La Playa 
is of the order of 13.5 tons per 24 hours, as against 
31 to 32 tons in the same period for a similar ship 
with triple-expansion engines or  turbo-electric 
machinery. These figures, we understand, do not 
take into account the refrigerating machinery common 
to both ships. With these introductory remarks 
some particulars of the ship may be given. 


GENERAL PARTICULARS. 
The La Playa is illustrated above, and she is the 


first of three sister ships—the La Playa, La Marea 

















the crew and petty officers is prov ided in the poop 
and forecastle, while the engineers’ and stewards’ 
quarters are on the upper deck. They include eight 
state-rooms, each with two beds and a large dining- 
room forward. The officers’ cabins are in a deck- 
house on the bridge deck forward, and the wireless- 
rooms in a deck-house at the after end of the bridge. 
The chart and wheel-houses are on the navigating 
bridge directly above the officers’ quarters. 

Brief reference may here be made to the refrigerat- 
ing plant for the fruit chambers. It was supplied 
by Hall, of Dartford, and is installed in a flat in the 
main engine-room. It comprises two of the firm's 
horizontal single marine type CO, machines, driven 
by electric motors with electrically driven brine 
pumps. There is also a smaller machine for the ship's 
provision chambers. Four air coolers, two of which 
are placed forward and two aft, are provided, and 
these, together with seven 35in. Sirocco fans, deal 
with the air for cooling the fruit. A cross-connected 
system of galvanised brine piping is employed so 
that, in the event of a machine breaking down, the 
brine can be circulated from the other machine. 
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ELEVATION SHOWING ARRANGEMENT OF HOLDS AND 


and La Perla—to be constructed at Birkenhead. 
Her main dimensions are as follows :—Length be- 
tween perpendiculars, 325ft.; moulded depth, 48ft.; 
depth to upper deck, 3lft. 9in.; speed, about 14 
knots. The hull is of mild steel, and is classed B.S.* 
with freeboard, with the British Corporation and also 
to Lloyds’ 100 A Class, complying with all the re- 
quirements of the British Board of Trade and the 
United States Steamboat Inspection Services for a 
vessel of this type. As will be noted from the drawing 
we reproduce in Fig. 2, the vessel has been designed 
specially for the carriage of bananas in tropical zones, 
and her holds are, for this purpose, insulated with 
cork and cooled by a cold air system. She has a 
straight stem with a cruiser stern, with two pole 
masts and a single funnel, in which the Diesel engine 
exhaust silencers are fitted. The double bottom is 
carried right fore and aft, and is arranged so that it 
can be used for oil fuel and water ballast, while the 
peaks are arranged as tanks. Accommodation for 
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The deck machinery includes a Clarke-Chapman 
electric hydraulic windlass on the forecastle for work- 
ing the anchors and cables and an electric winch 
in the poop aft, which is furnished with extended 
ends for warping. The cargo is worked by eight elec- 
tric cargo winches, supplied by the Sunderland Forge 
and Engineering Company, Limited, these being 
placed in groups of four at the base of the masts 
for working the derrick gear. An electric-hydraulic 
steering gear, by Hastie, of Greenock, is fitted in tne 
poop and is arranged so that it can be controlled 
by telemotor gear from the wheel-house forward. 
An emergency tiller is arranged aft with leads to 
the after winches. Lifeboats sufficient for the whole 
of the crew are carried, and are four in number. 
They are carried on the bridge deck and are operated 
by Welin davits. 


THe PropetLinc EQUIPMENT. 
The propelling machinery consists of four generat- 
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ing units arranged in an engine-room amidships, 
which, with the controlling switchgear and auxiliary 
machinery, Virtually forms a floating power station. 
With alight shipin a calm sea, the load approximates 
to that of the lighting load of a power station, while 
heavy weather conditions may be well compared 
to an ordinary traction load. Power is supplied to 
a twin propelling motor of 2500 brake horse-power 
installed in the motor-room aft. 

In this first article we propose to deal mainly with 
the electrical machinery, but some particulars of the 
engines may be given. One of the units is shown on 


test in Fig. 3. It consists of a four-cylinder Camel- 





able cargo is concerned—for with only two of the 
four units in operation a speed of about 10} knots 
can be maintained. 

All the generators have been designed for full power 
at 220 volts, and the switchgear allows any of the 
propelling generators, either one, two, three, or four 
in number, to be put in and out of circuit as required. 
The auxiliary load is controlled through five-point 
selector switches, enabling the load to be distributed 
over the four auxiliary generators and any one of the 
four propelling generators, which are so arranged 
that they can individually be taken out of the pro- 
pelling circuit for this purpose. Additional provision 








FIG. 3-ONE OF THE 


laird-Fullagar engine designed to develop 825 brake 
horse-power at a speed of 250 revolutions per minute, 


FOUR GENERATING UNITS ON TEST BED 


|is made whereby any one—or two, if necessary—of 


the five generators available for auxiliary power can 


coupled directly to a 500-kilowatt, 220-volt propulsion | be run at a reduced voltage, this arrangement being 


generator and a 200-kilowatt auxiliary generator in 
tandem. 


The main generators are electrically coupled in series, 
and although all four are in operation at full power, 
three, two, or only one set may be used at reduced 
powers if desired, the combined voltages being 880, 
660, 440, or 220, according to the number of sets on 
the propelling circuits. 


The complete electrical generator unit is | 
illustrated by the photograph reproduced in Fig. 8. | 


The adoption of four generating units results in a | 


remarkably compact machinery arrangement with, 
as has been stated, a consequent substantial increase 


devised principally in order to give a convenient speed 
control to the large motors driving the refrigerating 
machinery. This arrangement is very useful in port, 


for it allows of the refrigerating machinery to be run | 


at full capacity and also the whole series of cargo 
winches, so that the cargo is dealt with in minimum 
time. 

The auxiliary generators also excite the field 
circuits of the propelling generators and motors, and 
all starting, stopping, and reversing of the propeller 
is effected by varying the field excitation of the main 
generators. All connections have been so made that 


actual varying of the propelling generator fields 
during manoeuvring is effected by means of a reversing 
potentiometer rheostat in each generator field circuit, 
and all the rheostats are simultaneously operated 
through gearing by a small electric motor. A move- 
ment of the control lever merely switches this small 
motor into circuit and by means of follow-up gear 
the small motor switches itself out and stops when it 
has moved the field rheostats to a position where a 

















FIG. 6—MAIN CONTROL PANEL 


field strength is obtained on the generators correspond- 
ing to the speed point at which the lever is at rest on 
the controller. In addition, a special type of overload 
current relay is placed in the main cireuit, which 
is arranged so that, should the operator attempt to 
accelerate or decelerate too quickly and so cause an 
excessive power current to flow in the system, the 
relay interrupts the supply to the small rheostat 
motor, and although the lever may be operated 
quickly the varying of the generator field strength is 
only carried out when the relay again completes the 
supply circuit to the small motor. This arrange- 
ment allows the operator to carry out orders in the 
quickest possible manner and safeguards the equip- 
ment against careless handling. 

The instrument panel is further provided with an 
electric propeller speed indicator giving revolutions 
per minute ahead and astern, and an indicating watt - 
meter for each engine set, which gives the sum of the’ 
auxiliary and propelling loads in kilowatts and enables 











FIG. 4-MAIN PROPELLING MOTOR 


in fruit-carrying capacity. In addition, this sub- 
division ensures very economical operation at reduced 
powers, as the consumption of fuel oil per shaft horse- 
power varies little whether one. two, three, or four 
generating sets are working. This feature is of special 
«lvantage in the service for which these vessels are 
intended, as when proceeding south to the West 
Indies in light condition only two or three engines 
will be necessary, whereas when returning north 
frurt laden, and with the refrigerating plant in opera- | 
tion, all the four sets will be required. A further 

advantage of this arrangement is the security obtained 

against total breakdown—so essential where a perish- 























the main propelling circuits are never interrupted. 
Provision is also made for isolating any of the 
generating units as may be desired. 


THe CONTROLLING GEAR. 


We show in Fig. 6 a view of the main control panel. 
The control is carried out by means of a lever attached 


| to a small controller fixed to the front of a sheet steel 


panel carrying the necessary instruments. This lever 
moves in a fore-and-aft direction on either side of a 
central stop point, and all the operator requires to 
do when manceuvring is to move the lever on to the 
speed point required, either ahead or astern. The 


FIG. 





5—END VIEW OF PROPELLING MOTOR 


the operator to see at a glance the load conditions on 
each engine without having to calculate them from 
the volts and ampére readings of the two generators. 

Adjacent to each of these wattmeters is a hand 
wheel, by means of which the fields on each of the 
propelling generators can be adjusted and conse- 
quently that particular propelling generator’s con- 
tribution to the propelling power circuit varied so 
as to maintain full kilowatt load on the engine. It 
also enables any particular engine load to be con- 
veniently reduced, if this is desired, owing to a minor 
defect in the engine which is, however, not important 
enough to warrant a complete stoppage, <A volt- 
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meter with a six-point switch is provided to enable 
the operator to read the voltage of any of the four 


main generators, the motor volts, and the exciter 
volts. 
Another instrument is an ammeter which reads 


the propelling power current, this being the total 
current supplied by the generators in series ; while a 
wattmeter, also calibrated in electrical horse-power, 
provides a convenient form of measuring the power 
developed by the motor without the operator requiring 
to make a mental calculation from the varying volts 
and ampéres. 

The two last-mentioned instruments are placed 
near the speed indicator, and a hand wheel is con- 
veniently placed alongside, which operates a rheostat 
in the propelling motor field cireuit and enables the 
motor field to be varied and the speed consequently 
adjusted to compensate for temperature variation 
w light draught conditions. 

As a precaution against a failure of the sniall 
motor-driven rheostat operating motor we have 
mentioned, which conceivably might take place when 
mancuvring in narrow waters, a hand wheel is placed 
close to the control lever, by means of which the pro- 
peller generator field rheostats can be manually 
operated. This hand wheel is normally disengaged 
from the rheostat operating shaft, but is always 
ready for instant engagement should the speed of the 
propelling motor fail to respond to the movement of 
the control lever. When the hand wheel is engaged 
it cuts out the small rheostat motor and is so geared 
that a full-power reversal can be carried through by 
manual control in about thirty seconds. Indicator 
lights are also fitted at the top of the control panel, 
which show the number of main and auxiliary gene- 
rators in cireuit. 


THe PRoPettine Moror. 


We show in Figs. 4, 5 and 7 some views of the main 
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FIG. 1—ARMATURE OF PROPELLING 


propelling motor and its armature. It is rated at a 
2500 shaft horse-power when running at a speed of 
95 revolutions per minute with a temperature rise 
that will ensure safety to the insulation even when 
operating continuously at full power under the heat 


of tropical conditions Fans are used to draw air 


through the motor windings. As will be seen from | 


Fig. 5 the motor is composed of two units, each com- 
plete with a separate magnet frame, armature and 
commutator. The two armatures are electrically 
connected in series and are mounted—see Fig. 7— 
on a common shaft supported on pedestal bearings. 
As the motor virtually consists of two separate 
motors in series it is possible to develop power corre- 
sponding to about three-quarter speed with only one- 
half of the motor working. 

The magnet frames and coils have been specially 
designed to facilitate their inspection and removal 
should repairs be required to be done aboard ship. 
The frames 
allow the frame to be rotated so as to allow of the lower 
magnet coils being taken out without removing the 
armature. Also by removing all the lower magnet 
poles sufficient. space can be obtained in the top half 
of the frame to allow of armature winding repairs 
being carried out in position. Special provision is 
also made to enable the insulation of the whole of the 
propelling equipment to be tested in sections in port 
and recorded so that a log may be kept and defects 
noted before an actual stoppage occurs. 

We learn that during the progressive speed trials 
at Skelmorlie and also throughout a five days’ cruise 
round the coast of Ireland, when adverse weather was 
encountered, the electrical machinery gave very 
promising results, and as a result of the very liberal 
rating there was absolutely no suggestion of any 
“nursing” being required during the whole period. 
It was only occasionally that the motor-room was 
visited specially to observe the performance of the 
motor, and in normal serviee the practice will be to 


MOTOR BEFORE WINDING 


| rose in accordance with the cost of fuel. 


see Fig. 4—have special cradles which | 


visit it once a watch to take a reading of the revolu- 
tion counter and have a general look at the mechanical 
gear, such as the thrust block ; while the trials showed 
that the engine governors were well able to take care 
of the engines under the widely varying load con- 
ditions obtained when manceuvring. 

The whole of the electrical propelling equipment 
generators, propeller motors, and control gear—was 
built and supplied by the British Thomson-Houston 
Company, Limited, of Rugby, which firm also carried 
out the electrical installation for the turbo-electric 
ship San Benito, belonging to the same owners. In 
addition, the company had the benefit ot the wide ex- 
perience of the General Electric Company of America, 
by virtue of the association of the two firms. In a 
further article we shall deal with the main engines 
and the arrangement of the auxiliary machinery. 





Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents, ) 


THE EMIGRATION OF WORKMEN. 


S1r,—As representing the employer class and those associated 
with them, “Clyde Engineer's’ reply has fully justified my 
statements, as he simply attacks trade unioniam, and no doubt 
considers that the employers are above criticism from such 
contemptible beings as the working class. According to his 
letter, their only fault is in paying more wages to unskilled 
labour than skilled labour was paid pre-war. The most success- 


ful trade unions at the present day are the employers, Houses | 


of Parliament, lawyers, doctors, &c. There is no free labour 
about that. Their rules are more stringent and tyrannical than 
any working man’s union could possibly be, and the success of 
these unions of the employers’ class fully justifies the working 
man in establishing his. 

Of course, it is fully understood that although the price of 


| they put citizens in prisons or fined them for giving «: 
fowls. 





ne 
the efforts of one of the despised parasitic class leaders, a trad, 
union official, that his character was vindicated, and it shows 


that both Government servants and employers use any Means 
to swindle the ex-Service man out of what the nation INVited 
him to apply for on his return to civil life. Also within seyen 
days, I was informed by a medical referee of the Ministry of 
Pensions that he would pass me A | again for the Army, but no} 
for civil life. If a man is not A | for civil life, he cert inly is 
not for Army service. Still, the employing class would Pars 
anything in the shape of the human biped, as was prove:! by the 
jokes passed by the London Press on the victims of the infamous 
Mill Hill medical board, who forced into the Army defectiys 
men as A I, only to be totally crippled for life or die as » result. 
Well may the London Press shout with glee, “* We got the men 


and the shells,” &c. ‘‘ Clyde Engineer "’ is evidently in agro. 
ment with me that the English flag is no shelter for an hones 
man with any self-respect, when he agrees with me on the 


apprenticeship subject. 

Will he explain with accurate figures why it is that American 
and colonial farmers, &c., who pay two or three times Hnglish 
wages, transport their goods miles to the railway, tra: ship it 
to England, unload again on the rails, and still live on their 
receipts, when the British producer within 40 miles of marker 
paying starvation wages, cannot make ends meet, and that 
although wages have universally dropped in Britain, there jg 
very slight reduction from the cost of living point. With half 
the nation starving at the present time, production is deli! rately 
cheeked and food destroyed to maintain prices when there is 4 
surplus termed a glut. Evidently that is playing the game in 
peace time, but the war-time Parliament did not hold with it . 


sts to 


With reference to the possibility of a Labour Parliament 
meaning the increase of the number of parasites, the w: 
of opinion they would decrease; especially as that | 
Minister who wielded the economy exe used it on the lowe: 
personnel of Government Departments —-he severely left alone 
the upper-class personnel, with their huge pay rolls—bir he 
made no cuts in the pensions of the political parasites who |lead 
the country every year for thousands. No doubt they were 
high in the social scale to presume to interfere with then 
no doubt a Labour Parliament would; but as they ( 
directly contribute to it like the workman, it is not 
* doles.”” But one thing is no doubt reasonable to assur 
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class 
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is no reason for workmen claiming an 
increase to meet the increased expenditure. They should still 
carry on, like the docile lambs of your correspondents, “‘ Clyde 
Engineer ” and Mr. Collinson. Evidently Mussolini, in the shape 
of Mr. Collinson, is at hand; but I am afraid that what your 
correspondent asked for and really meant was someone of the 
type of von Bissing, who would stand no nonsense from those 


food, &c., rises, that 


who would not obey his orders. 

In 1916 the British Parliament was forced to admit that the 
public were being charged 12s. per ton for coal in excess of what 
was reasonable. As a result of this shameless profiteering, the 
public had to pay excess prices also on other commodities which 
Also one of the most 
prominent members of the Parliament admitted that he was 
ashamed to take the money received from his shipping shares. 
So that, although the Clyde men did not play the game by being 


in dispute with the employers, it was evidently in accordance | 
with honourable business methods of patriotic employers to | 
| rob the dependents of the men fighting for them, who received 


the huge wages paid by the Army authorities, in this shameless 


tat + 


FIG. 8-PROPELLING AND AUXILIARY GENERATORS 


might get laws in plain English, not in the language of the cave 
men and dating from that period, and which even the judges 
&e., in their extreme wisdom admit they cannot state what | 
meant, and that in ninety-nine cases out of a hundred, th 
man who does not employ a professional trade union man to 
defend him or present his case, goes under, even if his cause | 
righteous. 

No, “ Clyde Engineer,” you and I stand in different camps. 
but whether the time will come when the shorn Englishman, lik: 
the Russian, turns into a blazing human tiger, remains to !« 
seen; but of one thing you may rest assured, the last word ha 
yet to be spoken, and possibly if your son's dependents wer 
herded up like the ex-Service man and his dependents are 
entire families living in one room even—you might possibly 
alter your tune ; but evidently they have not got to consider 
taking the heroic step of ending their existence under the rule 
of those you advocate, but an easy way has been given them by 
means of the poison gas supplied for illuminating works by the 


| gas trusts—at one time you had to go to France for it. 


I beg to express my appreciation of the Editor's action in 
blishing my first letter, as showing what every working ma: 





work of profiteering, when, according to his the 
ex-Premier was fighting hard for victory. The ex- -Premier 
permitted the nation’s resources to be thrown away by the | 
limpets in office, who could not be spared for the Army, as being 
absolutely indispensable to win the war. Money was thrown 
away for materials, and huge debts incurred by sheer incom- 
petence and indifference to after effects. As & result, the country 
is now dying, absolutely bankrupt, and the British Treasury 
has contracted what little resources we have left to the American 
States. Truly, it is a Gilbertian situation when the victors 
pay the indemnity. The American nation may well give the 
ex-Premier an uproarious reception; they have reaped the 
fruits of victory without fighting. 

I am not aware of the cause of the Clyde dispute referred to, 
but my own experience of employers and Government officials 
does not convince me that men go on strike for trifles, and that 
if the strike took place at the place which is honoured by “ Clyde 
Engineer's * presence, there is no need to be surprised, as from 
his statements, evidently any man who does not agree with his 
ideas and fall down and worship him is beneath contempt. 

Within seven days of his return from active service, the writer 
had a verbal promise of employment from a well-known firm 
of business standing, who almost directly after denied making 
it to a Government Department official, and also slandered his 
character as to his technical abilities, and it was only through 


respects, “the real manhood of a gentleman, and trusting your 

lation will! not di ish through the publication of my letter. 

and that the printer's devil will forgive the length of this letter 
October 16th. Ex-Service. 











Our leading article last week on “ High Capacity 
Wagons” permits mention of the fact that one of the activi 
ties of the Ministry of Transport that came to an end was the 
register of privately-owned wagons. The Railway Clear 
ing House register still, of course, exists, but it has no 
figures of wagons condemned. As related in our Journal 
page on the 5th inst., the Board of Trade—the Ministry 
was not then formed—took a census of privately-owned 
wagons as on August Ist, 1918. At that time their 
number was 628,344. The Railway Returns each year 
show the number registered, and from it we learn that 
there were 2414 in 1918, 1627 in 1919, 7217 in 1920, 2863 
in 1921, and 3645 in 1922. It is thought that more wagons 
are withdrawn than built, presumably bécause of the 
greater carrying capacity now adopted. Of the 3645 
new wagons last year, 3017 were of 12 tons capacity and 
444 of between 12 and 20 tons. 
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Railway Matters. 





\ very interesting paper is on the syllabus for 1923-24 
of the Institute of Transport. On April 7th, Mr. H. A. 
Watson is to read a paper on the vexed question of the 
relation between the locomotive and traffic department 
in relation to running. On the former Midland system, 
the supply of power and the enginemen were under the 
operating department. ; 
Eastern and Chatham they were under an officer who had 
relations With both departments ; on most lines they are 
locomotive matters. 

ir is reported that strong representations are being 
made to the South African Government to put in hand, 
as soon as possible, the second section of the railways 
electrification secheme—that dealing with the Cape Town 
suburban lines. Meantime, considerable interest is mani- 
fested in the attitude of the Government towards the 
proposal of the Victoria Falls and Transvaal Power Com- 
pany to erect @ million pound power station on the Wit- 
bank coalfield, the inquiry concerning which is to be 
held early next month. It is stated that provisional 
contracts for the plant have been awarded. 


On Monday, the 8th inst., as a London and North- | 
Eastern passenger train was approaching Tebay one of | 
the locomotive connecting-rods broke and pierced the 
boiler. Both enginemen were scalded. It is a satisfaction 
to note that in contrast to four such failures occurring in 
the first five months of last year there have, we believe, 
been only three eases of boiler piercing in over nine months 
this year, and one of them we understand was caused 
by « broken strap. A case happened at Netley-road 
on May 28th, and we understood it was inquired into 
hy the Ministry but no report thereon has as yet been 


jssued, 

luk South Australian Government has decided to con- 
vert its Western railway system from a 3ft. 6in. gauge 
to one of Sft, 3im. The original gauge in South Australia 
was Sft. 3in., but with the idea that there was an economy 
in the use of the 3ft. 6in., the latter was also used, and 
there are about 1000 track-miles of each. The rae 
change is not directly opposed to the recomm ion 
of the Gauge Commission that throughout Australia 
there should be @ uniform gauge of 4ft. 8}in., inasmuch 
as the Western system is isolated and has no physical 
connection With the main system. It runs from Port 
Lincoln on the eoast inland to Thevenard. 


We are officially informed by the Southern Railway 
that Mr. A. D. Jones, the locomotive running superin- 
tendent, “took over the | wtive 1 ing depart- 
ment of the South-Western and Brighton sections ” on 
October Ist. The notice says nothing about the South- 
Eastern and Chatham section, but as Mr. Jones, before 
the amalgamation, was the running superintendent 
of the South-Kastern and Chatham Railway, it is obvious 
that that seetion is ineluded. Mr. Jones’ office will be 





on the Great Western and South. | 





at London Bridge, but matters peculiar to the South- 
Western will be dealt with for him by Mr. B. Whittle, | 
at Eastleigh, and Brighton matters by Mr. E. 8. Moore 
at Brighton. 


lnk total number of passenger journeys—excluding 
eason ticket holders—-made on British railways in May 
last, was 104,522,927, an increase of 8,027,673, or 8.32 
per cent., as compared with May, 1922, while the corre- 
sponding receipts showed an increase of £149,812, or 2.77 
per cent. The passenger train-miles run were 1,167,554 
more than in May, 1922, an inerease of 5.86 per cent. 
The period under review embraced Whitsuntide, which 
in 1922 fellin June. The total tonnage of freight traffic 
conveyed—exeluding free-hauled—-was 29,937,565, an 
increase of 4,139,930 tons, or 16.05 per cent. over the 
tonnage for May, 1922. Some of the principal increases 
were: Coal, coke and patent fuel, 13.41 per cent.; iron- 
stone and iron ore, 89.16 per cent.; iron and steel, 56.54 
per cent.; pig iron, 70.26 per cent. 





| 
| 
THe idea of a railway connecting Walfish Bay with | 
Matabeleland is bemg taken up by correspondents in the | 
Bulawayo Chronicle who are supporting Sir John Hewat’s 

recemt advocacy of the scheme. It is suggested, however, 

that the Central Kalahari is the best route, and that the 

line should make for Bulawayo with a junction at Plum- 

tree or Francistown. The argument is that this would 

best serve the Union and Rhodesian trade routes, and | 
also the great ranching areas of Matabeleland, Bechuana- | 
land and the better portions of the Kalahari and South- 
West Africa, while the Wankie coal would be more easily 
transported than by the more difficult, swampy route 
proposed further north. Rhodesians who, know the Kala- 
hari declare that a central railway would give the Trans- 
vaal the best aceess to Walfish, avoiding the arid, sandy 
areas further southward. 


MonDAY last was the anniversary of two serious railway 
accidents. On October 15th, 1907, the Shrewsbury 
disaster occurred ; init eleven. passengers, three members 
of the travelling post office staff, two guards and the driver 
and fireman were killed. The train ran past two sets of 
signals and on to the sharp curve entering the station 
from Crewe a, 60 miles per hour. The reason for this 
strange error was never given, but the conelusion of Sir 
\rthur Yorke was that, at the critical moment, the driver 
(lozed, That this was a not unlikely cause was 
hy the fact that sinee the 9th of the month he only 
had one full night’s rest in his own bed. On October 15th, 
1913, a collision occurred at St. James’ Station, Liverpool. 
As a Cheshire Lines express was pc tp the 
tunnel outside the Central Station, Liverpool, the passenger 
communication was pulled. The driver stopped the train 
at St. James’, and its tail was 30ft. outside the home 
signal and inside the tunnel. Meanwhile the signalman 
at the Central Station thought he heard the train-out-of- 
section block signal and lowered the signal for a Midland 
express to leave. That train ran into the preceding 
express, killing six passengers and the guard. Wednesday, 
October 17th, was the twenty-fifth anniversary of the 
accident at Wrawby Junction, Great Central. One of 
the wagons conveying a consignment of poles got off the 
road when being shunted back off the main line into a 
siding and fouled an adjoining main line as a passenger 
train was passing. Eight passengers were killed. 
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By means of a new process, which is being developed in 
Berlin, metallic chromium is deposited electrolytically in a 
form suitable for polishing. The coating has a distinctive 
platinum-like appearance and exceptional hardness, 
enabling considerably thinner coatings to take the place 
of thicker nickel plating. Wherever great resistances to 
heat is called for, its use is clearly indicated. It is un- 
affected by the atmosphere, and is not attacked by alkalies 
and most of the acids and salts. 


For the eleven months of the current business year 
which began on October Ist, 1922, official statistics give 
the production in the Ural region of platinum at 60.5 
poods, or 83 per cent. of the quantity fixed in the pro- 
gramme of production, and of gold at 12 poods, or 60 per 
cent. of the year’s programme. Compared with pre-war | 
production the result must be described as very small, | 
for in 1913 the production of platinum amounted to 
299 poods and of gold to 392 poods. 


WHERE a grooved drum is used for wire rope, and the 
rope wound more than one layer, the pitch of the grooves 
should be not more nor less than jin. larger than the 
rope diameter; this will give an ideal winding con- | 
dition for the first layer, if the fleet angle is not too great, | 
and will permit a good groove condition for the second | 
layer. If the pitch is too small, it is apt to cause crowding | 
or rubbing of one wrap of rope against the other, and if 
a second or third layer is added on @ close-piteh groove 
drum the additional layers of rope will be subject to.severe 
abrasion. The grooves should also be made of a slightly 
larger radius than the rope, so that the rope will not 
wedge or pinch in the groove. 

A NOVEL ——- has been adopted by Sir W. G. 
Armstrong, itworth and Co., Limited, in shipping 
to India seventeen locomotives in such a condition that 
they are almost ready for immediate service. In fact, 
the only dismantling necessary before the ines were 
put aboard the steamer wes the removal of the buffers. 
Some of the locomotives were stowed in the holds and the 
remainder on deck, under covers. Engines 
have, of course, been dispatched in this manner to con- 
tinental and Irish ports, but never before for such long 
voyages. The advantage to the purchaser is obvioue, 
as the locomotives can start their useful life much sooner 
than if they have to be re-erected abroad. 


In the latest report on the operations of the Imperial 
Institute, it is mentioned that a new and enlarged edition 
of the “Map and Diagrams of Metal Resources,” pre- 
pared at the Imperial Institute with the advice of the 
Imperial Institute Committee on Mineral Resources, 
is now issued. The chief British countries of occurrence 
and production of the principal minerals are shown on 
the map. The diagrams give the outputs of these countries 
in relation to the production of other countries of the 
world. The metals dealt with are : Gold, silver, platinum, 
copper, tin, lead, zinc, antimony, aluminium, bi 
iron, manganese, chromium, nickel, tungsten, molyb- 
denum, vanadium and mercury. The map and diagrams 
can be obtained unmounted, or mounted, on rollers as a 
wall map. 


Writinc on the subject of spinning spindles, in the 
Edgar Allen News, Mr. H. Scholey says that there is a 
tendency to introduce bright drawn steel in order to 
economise in the production of the finished spindles ; but 
he considers that nothing like the same service can be 
ebtained from this type of drawn bar as compared with 
the blue reeled steel of the proper temper throughout. 
The reason for this is that it is usual, when supplying 
bright drawn steel for spindles, to take a medium hard 
steel, and in order to facilitate the drawing, it has to be 
annealed. Although the finished product may appear | 
stiff and rigid, it has usually not more than a mere skin | 
hardness. Consequently, the wear when in use is much 
less than is the case with the older and much more satis- 
factory blue reeled bar. 





Nortx or Russian Saghalien contains, according to 
Mr. C. W. Purington, the best-known reserve of first-class 
coking and bunker coal in the lands fringing the Pacific 
Ocean. The reserve has been conservatively estimated | 
by Russian geologists at 700,000,000 tons lying within 
six miles of tide-water on the west coast of the island, 
and extending for about 100 miles in north and south 
extent. This reserve does not include duplications of 
the coal-bearing folds further inland, which may quad- 
ruple the amount, and which are entirely unexplored. 
The coal exceeds in quality any available coals in China. 
At Dattan there are five seams having the foliowing thick- 
nesses :—7ft., 7ft., 4it., 9ft., 3.5ft., a total of over 30ft. 
At Cape Rogaty there are seventeen seams of coking coal 
varying between 28in. and 8ft. in thickness, totalling 56ft. 


Accorpine to Mr. Edgar C. Bain and Dr. Zay Jeffries, 
the cause of the red hardness of high-speed steel may 
be briefly stated as follows :—The changes which cause 
martensite of carbon steel to soften are grain growth 
of the ferrite and growth of the carbide particles above 
critical size. Similar changes in high-speed steel take 
place only at a red heat. The ou ing reasons for the 
retention at red heat of fine grains in the ferrite of high- 

steel are the increased resistance to growth due to 
elements in atomic dispersion in the ferrite and the 
copious presence of obstructing carbide particles. The 
reason for retention at red heat of carbide particles 
of critical size is the great stability of the iron-tungsten 
carbide and the large size of the tungsten atom. The 
great stability of this double carbide forces its formation 
to the exclusion or elimination of other carbides when 
the necessary atoms are available. The large size of the 
tungsten atom prevents its diffusion in the ferrite space 
lattice until a temperature corresponding to a red heat 
is reached. The double carbide is an intermetallic com- 
aay which owes its existence entirely to crystallisation. 
formation of a particle of this carbide, therefore, 
requi a ber of tungsten atoms which must be | 
supplied by diffusion through the ferrite lattice. The 
emerge and growth of the double carbide in quenched 
igh-speed steel at a dull red heat is, therefore, somewhat 
comparable to the precipitation and growth of cementite | 
in quenched carbon steel below 300 deg. Cent. 

















Miscellanea, 





In the Silver Band barytes mine, at Hilton, near Appleby, 
miners recently dug out a crystal weighing close upon 
lewt., composed of practically pure barium sulphate. 
it is intended, says the Chemical Trade Journal, to present 
it to a museum. 

Accorpine to a Tientsin trade report, 248 motor 
cars were imported into Tientsin, China, in 1922. Of the 
total, 115 came from the United States, 63 from Germany, 
21 from Italy, 6 from Great Britain, 18 from France, 
and 15 from various other countries. 


Tae Russian Trade Mission in Berlin is said to have 
concluded an agreement with two British concerns and 
one Czecho-Slovak firm for the restoration of the power 
stations at Nishni Novgorod and Shadur. The order 
comprises turbo-generators of 80,000 kilowatts, boilers, 
&e. 

Tue construction of a power plant at Bryson, Quebec, 


| to develop 60,000 horse-power and supply power to the 


communities along the Ottawa River, as well as Ottawa 
and Hull, by the Ottawa River Power Company, which 
is controlled by the Ottawa and Hull Power Company, 
will be started immediately. 


A CABLE from Johannesburg, quoted in the Jron and 
Coal Trades Review, states that, owing to the deadlock 
in the negotiations for the mg A of stee! companies 
at Vereeniging and Pretoria, Herr Stinnes, the German 
industrialist, has offered to take over both concerns and 
form a South African trust. 


Work has been started on the electric power station 
which is to supply the British Empire Exhibition next 
year at Wembley with driving power and light. The power 
station is itself to form one of the exhibits in the Electrical 
and Allied Industries Section of the Palace of Engineering, 
and will be representative of some forty electrical manu- 
facturing firms. 


A ReEPorT has been submitted to the Christchurch 
(New Zealand) City Council in connection with a proposal 
to carry out a scheme of hydro-electric development 
on the Waimakariri River at Otarama Gorge. The 
scheme provides for the supply of electrical energy in 
Canterbury to take the place of the power at present 
obtained from lake Coleridge. The estimated cost 
approaches £1 ,000,000. 

In a report presented to Signor Mussolini by the Italian 
Minister of Public Works, it is stated that during the first 
year of the Fascista régime public works were put in hand 
to the value of 243,020,300 lire, and plans drawn up for 
further work, to the value of 823,411,500 lire, to be com- 
pleted during the coming winter, thus providing work 
for many unemployed. Further, 394,784 hectares of hither 
to unhealthy waste land were put under seed and work 
on railways was begun to the amount of 454,000,000 lire. 


Tue London Chamber of Commerce has arranged a 
public meeting to take place on Tuesday, October 23rd, 
at 2.30 p.m., in the Great Hall, Cannon-street Hotel, to 
consider certain proposals for improving the present 
inadequate approaches to the docks of the Port of London 
and the means best calculated to give effect to any decision 
which may be reached. The President of the Chamber 
Lord Kylsant, G.C.M.G.—will take the chair, and tickets 
of admission may be obtained on application to the 
Chamber. 

Ir is reported by the National Federation of Iron and 
Steel Manufacturers that the production of pig iron in 
September amounted to 558,600 tons, compared with 
599,800 tons in August and 430,300 tons in September, 
1922; the furnaces in blast at the end of the month 
numbered 190, a further decrease of 6 during the month 
and a decline of 33 since the end of May. The total 
includes 165,200 tons of hematite, 182,600 tons of 
basic, 151,100 tons of foundry, and 24,000 tons of forge 
pigiron. The output of steel ingots and castings amounted 
to 695,100 tons, compared with 567,500 tons in August 
and 555,900 tons in September, 1922. 


THE question of deepening the Flintraennan passage 
in the Oeresund in order to enable large steamers to pass 
through this channel from the Baltic into the North Sea 
on the Swedish side of the Oeresund is again being dis 
cussed. The problem is highly important to the Oeresund 
ports, and the Minister of Communications declares that 
the Government is taking a lively interest in the question, 
which is intimately connected with the construction of a 
deep water port on the south coast of Sweden. It was 
originally estimated that the cost of deepening the Flint- 
raennaD would be Kr. 100,000,000, but it is now 
hoped that the work could be carried out for much less. 


Tue Federation of British Industries has issued the 
third and final report of the Committee set up to examine 
the question of inter-Imperial trade. This report deals 
with customs formalities throughout the Empire, and is, 
therefore, concerned rather with points of detail which, 
in themselves, may appear insignificant. Many of these 
points, however, represent a distinct source of annoyance 
and hindrance to traders, and are, at the same time, 

ively easy of adjustment. This is especially 
the case with regard to the admission of catalogues and 

i advertising matter into countries throughout 
the Empire. Two other points of importance referred to 
in the memorandum are the question of standard customs 
classification and valuation. 

Tue Department of Overseas Trade announces that 
a report has been submitted to the Christehurch (N.Z.) 
City Council in connection with a proposal to carry out 
a scheme of hydro-electric development on the Waima- 
kariri River at Otarama Gorge. The scheme provides 
for the supply of electrical energy in Canterbury to take 
the place of the power at present obtained; from Lake 
Coleridge, and the estimated cost approaches £1,000,000. 
The proposals have to be submitted to the Public Works 
Department for concurrence before the scheme can be 
put into operation, and, in consequence, the Christ- 
church City Council has drawn up a Bill styled ‘ The 
Waimakariri Empowering Bill,” which was recently 
considered at a special meeting of the Council when a 
resolution was passed urging the Government to expedite 


| the passage of the Bill through Parliament. 
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Cruising Ships of the Navy. 


| been current in the dockyard districts that the 
| Admiralty intends to bring forward a substantial 
programme of shipbuilding next year. A Service 
|contemporary asserts that four light cruisers 
are to be laid down, though without quoting 
authority for the statement. If such a decision 
| has really been taken it will occasion some surprise, 
\for the memorandum accompanying this year’s 
| Navy Estimates intimated that new construction 
|in the financial year 1924-25 would be limited 
to one submarine. But since naval policy in 
general, and new construction in particular, must 
always be regulated primarily by developments 
abroad, it is not inconceivable that the recent 
expansion of their cruising fleets by certain foreign 
Powers may have compelled the Admiralty to 
recommend for next year a larger programme than 
seemed necessary when the last Estimates were 
framed. Nor is it by any means improbable 
| that the naval authorities are dissatisfied with 





~|our relative standing as regards modern light 


| 
| cruisers. Omitting the minelayer begun at Devon- 


|port last year, which was designed for special 
| service, no cruising ship has been laid down for 
the British Navy since the war. Several such 
vessels, it is true, have been completed since 
1918, but all of them are of war-time design 
|and construction. The last two to be laid down 
are the Enterprise and Emerald, begun in June 
}and September, 1918, respectively, and not yet 
| finished. More than five years have, thus, elapsed 
| since the keel of a British light cruiser was laid. 
| A very different picture is seen if we glance abroad. 
| Japan attaches so much importance to the type 
lin question that between August, 1918, and the 
| present date, she has added 19 new cruisers, built 
| and. building, to her naval establishment, and her 
| programme included four others, the 23 vessels 
| having an aggregate displacement of about 154,000 | 
|tons. Starting in December, 1918, the United 
States have built 10 cruisers with a collective dis- 
placement of 75,000 tons, and France three of 
8000 tons each, or 24,000 tons together. In all, 
therefore, 36 cruisers, with a displacement of 
250,000 tons, have been begun or completed for 
foreign navies in the last five years, during which 
time not a single ship of corresponding type has 
been laid down in this country. We do not suggest 
that there is anything alarming in these facts, 
which we record simply as a matter of public 
interest ; but they are significant of the passive 
policy in respect of naval armaments which Great 
Britain has pursued since the war. It may, of 
course, be rejoined that we still have a large fleet of 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 





> | the category of ocean-going ships. 


For some months past persistent reports have | 































































































cruisers which should suffice for all requirements of 
the near future, even though many of the vessels are 
| obsolete or partly worn out by war service. Accord- 
|ing to Jane’s * Fighting Ships,” there were 45 
| light cruisers on the active list towards the end 
| of last year, or, if the Dominion units are included, 
'51; but 10 of these ships were launched more than 
la decade ago, and only five of them are capable 
‘of steaming at 30 knots, whilst all the 32 foreign 
cruisers enumerated above havea designed speed of 33 
/knots or more. Furthermore, most of our existing 
| cruisers are deficient in artillery power and steaming 


: : ates 
| endurance, besides being too small to come within 


| Apart from the protection of commerce, which 
must be always a matter of cardinal importance 
|to this country and to the Empire as a whole, 
ithere is a further reason why the replenishment 
| of our cruiser fleet ought not to be too long post- 
poned. Under the Washington Treaty battleship 
construction is to be severely restricted for many 
years to come. That means not only that the 
total number of capital ships will be limited, but 
that the technical development of the type has 
been brought to a halt. Of those now in existence 
—including the two being built for the British 
Navy—only half a dozen embody the structural 
improvements suggested by war experience. Con- 
sequently, if a naval campaign were to take place 
ten years from now, it would have to be fought, 
so far as the heavy ships were concerned, with 
material of which the bulk was obsolete. However 
one may view the vexed question of battleship 
| versus submarine or aircraft, it is fairly obvious 
|that a battleship designcd in 1914 would stand 
but a poor chance against the under-water and 
aerial weapons likely to be in use by 1933. With 
free and unfettered possibilities of improvement 
the great ship could, no doubt, have been made 
as reasonably invulnerable to such aggression as 
it proved to be during the last war. As things 
are, however, it will be so gravely handicapped 
|}in any future contest that the chances of its sur- 
| viving determined attack are none too good. We 
may, therefore, postulate a considerable wastage 
among the big ships in the next naval war, and 
|as there will be so few of them to begin with, 
most of the fighting subsequent to the first clash 
of the contending fleets may devolve upon the 
next strongest type-—that is to say, the light cruiser 
—so that the fleet which is best supplied with 
cruisers may very well secure command of the 
|sea. Now the cruiser of to-morrow promises to 
| be a very different kind of ship from that of to-day. 
_Its displacement is, certainly, limited by Treaty 
|to 10,000 tons, but formidable fighting qualities 
|can be concentrated in a vessel of that size. In 
the current issue of Brassey’s *‘ Naval and Shipping 
Annual,” Sir George Thurston states that it would 
be quite possible to design within the specified 
limit of tonnage a vessel that would represent 
an advance in armament and speed over any 
cruiser hitherto built. The 10,000-ton ship he 
projects would have eight 7.5in. or 8in. guns, 
twin-mounted in barbettes on the centre-line, 
with an auxiliary armament of 4in. high-angle 
guns ; it would be capable of a sustained speed of 
34 knots, and the protection above and below water 
would be equivalent to that with which any cruiser 
now afloat is endowed. A craft of this type, 
with its great speed and its battery of eight heavy 
long-range guns, should make short work of almost 
any unit of our present cruiser fleet, which consists 
| largely of ships below 5000 tons, not good for 
more than 28} knots, and carrying only four to 
six 6in. guns. To put the case in another way. 
| What the Dreadnought did to all earlier battle- 
ships, the “ Washington ” cruiser will assuredly 
do to all cruisers of earlier design- automatically 
reduce them to obsolescence. Both tactically 
| and strategically, the status of the cruiser has been 
so elevated by the Washington Treaty that it 
promises henceforth to be one of the chief factors 
by which naval strength will be reckoned. Some 
| authorities consider the aircraft-carrier to be the 
| most useful surface man-of-war for future opera- 
| tions ; but that type, like the capital ship, is subject 
|to cast iron restrictions as to aggregate tonnage, 
| and can, therefore, be built only in limited numbers. 
|No such restrictions apply to the light cruiser, 
which is classed among those “ auxiliary com- 
batant craft’’ which the signatory Powers are 
free to build without let or hindrance so long 
as the limits of individual displacement and gun- 
calibre are not overstepped. It is as well to recall 
the present position of this country with regard 
to cruisers. No new vessels are on the stocks, 
but four are being completed for service. They 
are (a) the Emerald and Enterprise, consorts 
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of 7600 tons each, designed for a speed of 33 knots | five years ago the Postmaster-General got the 


in light condition, and armed with seven 6in. 
guns ; and (6) the Frobisher and Effingham, also 


sister ships, of 9750 tons each, designed for 30 | 


knots, and carrying seven 7.5in, guns. A third 
ship of the latter type, the Hawkins, was com- 
pleted in 1919, since when she has been serving 
on the China station. These five are the only 
ships qualified by size, speed and armament 
to rank as first-class cruisers, judged by the modern 
standards of efficiency. Next in importance 
come the eight ships of the “‘D”’ class, built 
in 1917-18; they displace 4650 tons, are capable 
of steaming at 29 knots, and carry six 6in, guns. 
Then follow 25 “CC” class cruisers, ranging from 
4190 to 3750 tons, with a uniform designed speed 
of 29 knots, and an armament of four to five 
6in. guns. Few of these ships have been thoroughly 
overhauled since the war, in which they saw hard 
service, and it is doubtful if many of them remain 
fully effective. The list is completed by ships 
of the “Chatham” class in the Royal and 
Dominion Navies—excellent vessels in their day, 
but now relegated to the second line by their 
inadequate speed of 25 knots. 

It cannot be pretended that the situation, as 
here outlined, is altogether satisfactory. By the 
system known as “counting noses” it would 
be easy to demonstrate the marked superiority 
of the British Navy, which has more than twice 
the number of cruisers possessed by any other 
two navies combined. But when the quality of 
the material is analysed, our apparent supremacy 
at once disappears. We have not the space, nor 
is it necessary to dwell here upon the manifold 
functions which the cruiser has to perform in 
war. If experience counts for aught, it is a type 
that will long remain indispensable to any State 
which has a vast sea-borne trade to defend. The 
capital ship may, in course of time, lose its position, 
or be modified out of recognition ; the destroyer 
may take unto itself wings, and the submarine 
develop powers beyond its present scope. But 
so long as the surface of the ocean continues 
to be used as a highway for the world’s trade, 
it is difficult to see how the cruiser can be dis- 
pensed with, or superseded in its réle of warden 
of the outer seas. 


One-wire and Three-wire Systems for Railway 
Telegraphy. 

Amonast the details of railway equipment, 
the telegraph and telephone systems hold a very 
important position, both on account of the respon- 
sibility that hangs upon them and their magnitude. 
It will come as a surprise to most people to hear 
that there are more telegraph wires on railway 
property than there are on the public roads. All 
know that railway companies have wires of their 
own which are used for train signalling ; some 
people are aware that the railways have, further, 
an extensive telegraph and telephone service, 
but few realise that the majority of the Post Office 
owned telegraph wires run on poles by the side 
of the railway ; hence, many, if not most, of the 
telegraph wires on railway property belong to 
the Post Office. Their presence there is a matter 
of interesting history. The Government obtained 
power by the Telegraphs Act, 1868, to purchase 
the telegraphs, wires, &c., of the private tele- 
graph companies. ‘There had always been co-opera- 
tion between those and the railway companies, 
and most of the telegraph wires ran along the 
railways. Under Sec. 9 of the Act, it was ordered 
that any agreements that existed between the 
telegraph and railway companies must be. ter- 
minated, and it was provided that when the plant 
of the telegraph companies had been acquired, 
all the plant belonging to railway companies, 
“also all posts, wires, instruments and other 
telegraphic apparatus belonging to the telegraph 
companies on the railway company’s lines and 
canals which are necessary for establishing a 
complete system of telegraphy in connexion with 
the working of trains and the traffic of the lines 
and canals, shall become the absolute property 
of the railway company and shall be handed over 
to them by the Postmaster-General free of charge 
in efficient working order.”” The Section proceeded 
to give the Post Office power to have its wires 
fixed on the railway and to have them maintained 
by the railway at the cost of the Department. 
It may be remarked, incidentally, that one part 
of the bargain was free transmission by the Post 
Office of *‘ all messages in any way relating to the 
business of the (railway) company to or from any 
‘ foreign stations ’ (i.¢., stations off the company’s 
own railway) in the United Kingdom.” This 


” 


companies to agree to a maximum number of words 
which might be sent free each year. We ought 
also to observe, as a lesson in State purchase, 
that when the Government had bought out the 
telegraph companies, it was found that much of 
the property bought consisted only of wayleaves, 
and that, before the Post Office could establish 
a telegraph system of its own, it still had to pur- 
chase poles, wires, &c., as these items did not belong 
to the telegraph companies, but to the railways— 
a mistake which cost the country a further three 
million pounds. 


With the great development of railways and 
electrical means of inter-communication, there has 
come a great increase in the number of wires 
carried along lines of railway, and in the consequent 
greater height and strength required for telegraph 
poles. But the greatest growth in these respects 
is the result of the extensive use of telephones, 
of which the Great Western Railway Company 
alone, before the amalgamations and absorptions 
of last year were effected, had no less than 11,500 
instruments. All lines of wire are, as is well known, 
subject to damage by gales of wind, falls of snow, 
and by moisture freezing on the wires. Moreover, 
the greater the number of wires the greater the 
area exposed to storms and the greater the 
stress on the poles. Such damage, by bringing 
down the block-telegraph wires, which are carried 
on the same poles as the speaking-telegraph and 
telephone, causes delays to trains, and, within 
the last four or five years, has led to accidents 
sufficiently serious to call for inquiry by the 
Government inspectors. The wires and instru- 
ments are subject also to damage by lightning. 
It will, therefore, be conceded that any steps 
that would reduce the number of wires on railway 
lines would be welcomed, inasmuch as, thereby, 
the chances of damage and of consequent delay 
and accident would be proportionately lessened. 
Such a reduction would lead, furthermore, to 
economy in the cost of installation and of main- 
tenance and renewal. Telegraph wires cost, to-day, 
about £20 per mile to instal, and about 25s. per 
mile per year to maintain and renew. A reduction 
in the number of existing wires would leave room 
for any additional wires really necessary and would 
avoid the addition of new arms on the poles, 





longer poles, or, possibly, an additional line of 
poles. A good deal is now being done in busy 
stations and where there are tunnels and long 
viaducts to put wires in cables, but in such instances 
the need for economy in the number of wires 
is no less than before. Fortunately, there is no 
need to use three wires for the actuation of block 
instruments, for a single wire system is available 
nowadays. Of the three wires, when employed, 
one is used for the up-line instrument, one for the 
down-line instrument, and one for the bell which 
is common to both instruments. With one wire 
the signals for both lines and the bell are actuated 
by the same wire. The use of three wires is more 
general, but some systems—the London, Brighton 
and South Coast and the North Staffordshire 
in particular—have made one-wire instruments 
their standard, and although the companies 
named cannot be placed among the principal 
railways, they each have a density of passenger 
traffic that none of the others has. Moreover, 
all the electric tablet and electric train staff instru- 
ments for controlling single lines, even those on 
three-wire railways, are actuated by one wire. 
It stands to reason that, if telegraph wires are 
down, a one-wire instrument is more quickly 
restored to communication, and that, should 
the wire of such an instrument fail, a telephone 
wire can be pressed into service and, at once, 
signalling can be resumed. Beyond such obvious 
advantages, there is a not unimportant economy 
in battery consumption. Three-wire instruments 
need current always flowing; with one wire 
momentary currents are used. It is estimated 
that the saving on cost of installation and of main- 
tenance and renewal would amount to something 
like £50,000 a year if only one of the three bigger 
groups changed its three-wire instruments to one- 
wire. 

In support of the three-wire instruments it is 
claimed that the failure of a one-wire instrument 
breaks down communication altogether; the 
one-wire advocates’ answer to this is that a failure 
in the three-wire system might occur in its bell 
wire, and communication would then be as com- 
pletely broken down as if no wires were left. The 
three-wire people say, also, that as momentary 
currents are used in one wire, a false signal might 
be given by an extraneous current. That is con- 


dial signal is made without a bell signal first being 
given, and hence there is little likelihood of a signal. 
man accepting a false signal so given. Again, 
misunderstanding might arise should both men 
“plunge” their respective instruments simul. 
taneously. In practice, that is a very theoretical 
objection, as that two men would accidently 
synchronise their movements is a very remote 
contingency. But for this objection, too, there 
is the same answer that a bell signal must precede 
a dial signal. Altogether, it will be seen that there 
is a good deal to be said for the one-wire system, 
and possibly its merits have received less than the 
consideration they deserve. Putting it on no higher 
ground than that of cost—in itself a most important 
factor for railways in these days—the matter 
calls for serious attention now that the companies, 
under grouping, will begin to standardise their 
equipment. 
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A Century of Locomotive Building by Robert Stephenso, 
and Co., 1823-1923. By J. G. H. WaRReN. 410. 
441 pages. Andrew Reid and Co., Limited, Aken 
side Hill, Newcastle-on-Tyne. Price 28s. net. 

THE hundredth anniversary of the oldest locomotiv: 

building firm in the world is the occasion for tl. 

publication of what may justly be termed the most 
interesting book on locomotive history that has eve: 
been written. It may at once be stated that the book 
is in no respect a catalogue of the productions o| 

Robert Stephenson and Co., Limited, and only about 

a dozen pages of the last chapter are given to a ver) 

brief description and illustrations of the engines buil| 

by the firm during the last twenty years at their new 
works at Darlingion. 

Real locomotive history, like that of other enginee: 
ing work, has a scientific side. Apart from the 
necessary enumeration of types, designs and dimen 
sions, it should, to be complete, give an analysis. 
as far as possible, of the reasons which have led tuo 
general and detailed changes. Given these, there is 
much to be learnt from the successes and failures of 
the past. Such records are best undertaken by those 
with suitable engineering training, and especiall) 
drawing-office experience, who can appreciate the 
cumulative effects of the alteration of perhaps one 
seemingly small detail upon the design of the loco 
motive as a whole. 

The author, who has for the past nineteen years 
been chief draughtsman of Messrs. R. Stephenson 
and Co., is specially fitted for the task he has under 
taken. His aim has been to trace the development 
of locomotive design during its earlier stages, but 
more especially the characteristics which have been 
stamped upon the engine by George and Robert 
Stephenson, and those members of the firm who 
assisted them. The book is a vast aceumulation of 
important historical matter, much of which is entirely 
new. Not only has the author drawn freely upon the 
old drawings and documents of Robert Stephenson 
and Co., but he has also made a painstaking and 
extended research amongst outside contemporary 
records, a work which must have involved an immense 
amount of time and labour. Some of these records 
convincingly refute many of the published, but 
unverified, statements which have unfortunately 
passed muster as correct locomotive history. 

A particularly pleasing vein, which runs throughout 

the book, is the fairness and impartiality with which 

the contemporaries of the Stephensons are dealt with. 

Though Mr. Warren rightly defends the latter against 

unjust and untrue assertions, we do not meet with 

any of the personal animus, which has too frequently 

defaced the pages of past locomotive history. In a 

short memoir of George Stephenson, the author 

writes : 

“* George Stephenson has been erroneously entitled, 

and will no doubt continue to be widely known, as 

the ‘inventor of the locomotive and railways.’ His 
title to fame rests, however, not on any such claim, 
but on the wider grounds of a faith, shared later by 
his son, which was to tunnel the earth and bridge the 
sea to smite a path for the iron child of his dreams. 

Chance threw him in the path of Hedley’s Wylam 

locomotive, but it is due to more than chance that 

his name is remembered when others are forgotten. 

The credit for the invention of the steam locomotive 

in anything foreshadowing its present form is due to 

another man, Trevithick, a contemporary with whom, 
as with many others who helped in the development of 
the locomotive, Stephenson was on terms of personal 
friendship. But with perhaps less inventive 
genius than some ; and with less education than many, 

George Stephenson, more than anyone, helped to 

establish the practical success of the locomotive and 

ensure its adoption instead of the fixed engine.” 

The book may for convenience be divided into 

three portions, of which the first, consisting of 

Chapters I. to VI., contains short biographies of 

George and Robert Stephenson and Edward Pease, 

who was one of the original partners in the firm. 

It also includes a detailed early history of the loco- 
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George Stephenson's early engines, Chapter VI., 
The Foundation and Development of Robert 
Stephenson and Co., 1823 to 1859,” unfolds the story 
of the gradual growth of the firm from its small 
beginning, and is of great interest. There were “ ups 
and downs,” and we learn that on more than one 
occasion during the first twelve years the continued 
existence of the firm was in serious jeopardy. 

The first partners were Robert Stephenson, George 
Stephenson, Edward Pease and Michael Longridge, 
and @ notable fact is that the firm was named 

Robert Stephenson and Co.,”’ after the youngest of 
the partners, ‘‘ who had still to prove his capacity as 
on engineer.”” He was the first manager, and had to 
govern the establishment on his own responsibility. 

he civil engineering business of George Stephenson 
and Son was entirely separate. 

tegarding the intention of giving up the factory 
in 1827 when Robert Stephenson was absent in South 

\merica, there is no evidence that it was in any way 
due to the alleged statement that the directors of the 
Stockton and Darlington Railway contemplated 
abandoning the use of locomotives. The firm’s 
ctivities were by no means confined to that branch 
of engineering. But there was defective financial 
management, and in a letter written some years later 
by Robert Stephenson to Edward Pease, the former 
uid that ** the establishment would have been ruined 
by this time had that kind of management not been 
entirely altered.”” In 1831, owing to the increased 
demand for locomotives, Robert Stephenson, with 
the consent of his co-partners, arranged to join Chas. 
Tayleur in founding the firm now known as the Vulcan 
Foundry, Newton-le-Willows, Lancashire, though he 
till retained his chief interest in the Neweastle firm. 

A letter from the directors of the Liverpool and 
Manchester Railway, dated November, 1832, in reply 
to criticisms of their locomotive policy by Dr. 
Lardner, is quoted in full. Amongst other items, they 
mention that Hackworth’s Sanspareil,** bought by them 
for £500, chiefly out of feelings of consideration to the 
builder, under a hope that it might be rendered 
useful, has proved of so little value that it has just 
been sold for £110.” Another letter from Hardman 
Karle, one of the directors of the Liverpool and Man- 
chester Railway, in reply to Lardner’s charges, gives 
a convincing statement of the locomotive policy of 
that railway, and amply vindicates Stephenson’s 
engines, 

The action of some of the directors of the London 
and Birmingham Railway in 1835 was in direct con- 
trast. with that of the Liverpool and Manchester board. 
\iter the appointment of Robert Stephenson as 
chief engineer of the new line, some of Ed. Bury’s 
Liverpool friends on the board caused a resolution 
to be passed “ that no director or engineer shall have 
any connection with any contract with the company, 
more particularly for locomotive engines.’ This 
resolution was intended to prevent any orders for 
the new locomotives from being given to Robert 
Stephenson and Co. Shortly afterwards Bury was 
appointed locomotive engineer of the company, and 
all the early engines were built from his designs, the 
majority coming from his own works, in spite of the 
resolution. 

In 1836 Michael Longridge resigned from the board 
on starting new locomotive shops at Bedlington 
lronworks. At this period the two Stephensons were 
continually absent on civil engineering duties, and the 
management of the works devolved upon William 
Hutchinson, who had been with George Stephenson 
from 1821. As a reward for long and faithful service 
he was made a partner in 1845, from which time there 
were five partners until George Stephenson's death 
in 1848, the others being Joseph Pease and Thomas 
tichardson. Hutchinson died in 1853, when Robert 
Stephenson admitted William Weallens, previously 
chiet draughtsman, into partnership. Amongst 
others who had contributed to the success of the firm 
was G. H. Phipps, chief draughtsman at the time 
the Planet was designed in 1830. 

What may be termed the second portion of the 
book, Chapters VII. to XXVIII., deals with the loco- 
motives built by the firm from the start until the 
death of Robert Stephenson in 1859. This portion is 
remarkable for the large number of hitherto unknown 
drawings which it contains, to the value of which it 
is impossible to do justice within the limited com- 
pass ot this review. They begin with the original 
drawing of the first Stockton and Darlington engine 
Locomotion. This, the oldest known locomotive 
drawing in the world, with the exception of that of 
the Newcastle engine of Trevithick’s design at South 
Kensington, is little more than a skeleton diagram 
of the working parts. Possibly in those days details 
were drawn on the smiths’ shop floor, or in what 
served for the pattern shop, and we can imagine 
Robert: Stephenson, Hutchinson, the draughtsman, 
and patternmaker or smith putting their heads 
together over a deal board upon which a number of 
pencil lines were drawn. 

Amongst the most interesting discoveries are 
sketches and details of the Stockton and Darlington 
engine Experiment of 1827, which was the first loco- 
motive to have two horizontal cylinders. They were 
placed partly inside the boiler. The piston-rods were 
attached to two levers which actuated the connecting- 
rods. The grate was formed of water tubes, which 
were connected to a drum, and a waste steam feed- 
water heating apparatus was fitted. No information 





regarding this remarkable engine existed amongst 
the firm’s records, but the gap has been filled from a 
detailed official report of two Prussian engineers, 
supplemented at a later date by the discovery of a 
sketch and description in J, U, Rastrick’s notebook. 

Stephenson’s first locomotives for France in 1828 
sent to Mare Séguin had vertical cylinders placed 
between the wheels, motion being communicated 
to the latter by overhead levers. Due appreciation 
is paid to Séguin for his multitubular boiler, but it 
seems likely, as suggested by Auguste Perdonnet, 
that Booth and Stephenson had no knowledge of this 
boiler when the Rocket was designed. 

The four wheels coupled engine Lancashire Witch 
of 1828 on the Bolton and Leigh Railway is fully 
described. It was the immediate precursor of the 
Rocket, and was the first engine with outside inclined 
cylinders and direct drive. In it we meet with a 
crude method for working the steam expansively 
through the medium of a rotating plug valve worked 
by bevel gearing. By means of a quadrant the engine- 
man could cut off at half-stroke if required. The 
engine was experimentally fitted with bellows blast 
to burn coke. 

Some remarkable designs are illustrated in Chapter 
X., and include the Twin Sisters, with two vertical 
boilers and six coupled wheels. This boiler arrange, 
ment was adopted for the purpose of burning coke- 
and the engine was used during the construction of 
the Liverpool and Manchester Railway. It is worthy 
of notice that the first two Stephenson engines sent 
to America in 1829 had bar frames of a primitive form. 

Chapters XI. to XIV. deal with the Liverpool and 
Manchester Railway, the Rocket, and the Rainhill 
trials of 1829. Generally, the author avoids giving 
his own version, but relies almost entirely upon 
contemporary documents, which are quoted in full. 
In this way the narrative gains in impartiality as well 
as in historical value. New light is thrown upon the 
merits of the competing engines by a hitherto un- 
known private letter from John Dixon to his brother 
James. 

The mystery of the form of the fire-box of the 
Rocket is very fully considered with the help of 
several illustrations; but, as the author admits, 
further information not yet brought to light is neces- 
sary to clear it up. 

In Chapter XV., on the blast pipe, the author is 
very guarded. He makes no claim on behalf of 
George Stephenson beyond proving that he was fully 
acquainted with its effect before 1825. A quotation 
from John Farey that Trevithick did not direct the 
orifice of the exhaust pipe upwards inside the chimney 
of his locomotive is perhaps not so happily selected 
as the other citations in the book. Farey appears 
to have been referring to a dredger engine, but the 
fact that Trevithick actually did turn the end of the 
exhaust. pipe upwards is proved by Davies Gilbert's 
letter to Nicholson.* 

Of the Invicta, on the Canterbury and Whitstable 
Railway, the author writes that the use of a locomo- 
tive was abandoned before 1840, ‘local conditions 
were indeed unfavourable for its use, and it is difficult 
to account for its adoption by George Stephenson 
in this instance, unless with a view to its introduction 
to the South of England.’’ The later engines of the 
** Rocket ” type on the London and Manchester Rail- 


way, showing the evolution of smoke-box in the | 


“Phoenix ”’ class, followed by the modern type of 
fire-box in the Northumbrian, are fully described with 
illustrations from original drawings. 

The 2-2-0 engine Planet, the first to combine inside 
horizontal cylinders with crank axle and multitubular 
boiler, next comes under consideration. In addition 
to two outside wooden main frames, plated at the axle 
guards in the earliest examples, this type of engine 
had four inside frames. Some of the original draw- 
ings show inside plate frames with welded axle guards. 
The minutes of the directors ef the Liverpool and 
Manchester Railway, relating to these engines and 
Bury’s Liverpool, are quoted. Incidentally we find 
that Bury’s locomotive Liver for this railway was, 
against Bury’s wish, ordered by the directors to be 
made on Stephenson’s plans as far as the outside 
framing was concerned, though Bury’s type of fire- 
box was used. The hitherto published illustrations, 
purporting to show the Liver with inside bar frames, 
are incorrect. 

Chapter XXI., “‘ The Planet Type and Some More 
Experiments,” is, from a technical standpoint, one of 
the most interesting in the book. A large number of 
drawings of details are given, too numerous to find 
extended mention here. We find that in a boiler made 
in 1831 there were no less than twenty-two plates, 
although the barrel was only 5ft. and the fire-box 
ceasing 2ft. 3in. long. Only small plates were then 
available. A note in 1832 in the makers’ records 
states that ‘‘ no more inside fire-boxes are to be made 
of iron, as we think of trying copper.’ Present-day 
locomotive engineers will be interested to learn that 
fire-box troubles bulked largely on the London and 
Manchester Railway and formed the theme of some 
interesting correspondence between John Dixon, 
who was then in charge of the locomotives, and 
Hardman Earle, one of the directors, Of the illus- 
trations from original drawings, mention may be 
made of cylinders with short steam passages and 
divided slide valves, and of piston valves on ofe 


* This is quoted in Colburn’s * Locomotive Engineering,” 
page 14. 





stem, which might well be taken for those in use 
to-day. The latter were intended for a Liverpool and 
Manchester locomotive, but there is no evidence that 
they were actually fitted. The whole chapter shows 
the wonderful progress which had been made in the 
design of the Stephenson locomotive between 1825 
and 1831. Galloway's locomotive Caledonian is 
illustrated from an old print. This engine had out- 
side frames, vertical cylinders, and intermediate 
crank shaft. 

In Chapter XXII., ‘‘ Hackworth and Stephenson 
Locomotives on the Stockton and Darlington Rail- 
way,” we get the first published working drawing of 
one of the “ Director ” class designed by Hackworth 
and built by Robert Stephenson and Co. This was 4 
six wheels coupled engine with vertical cylinders and 
a * Napier” type boiler having a single flue with 
small return tubes. In 1838 Hackworth discarded 
the vertical cylinders and adopted inclined cylinders 
and direct drive, as in the Lancashire Witch ot 
1828. 

Drawings of historical Stephenson locomotives for 
America, including the Joha Bull, with a dome-shaped 
fire-box, which was probably specified by Stevens, 
are shown in Chapter XXIII. The bogie makes its 
first appearance.in 1833, but there is no evidence that 
its adoption was due to Robert Stephenson and Co, 
A letter from the Baltimore and Susquehanna Rail- 
road in 1850 informed the firm that that line had 
replaced the wrought iron crank axles of the engines 
built in 1831-1836 with cast iron axles, with the 
astonishing result that they had never yet had a 
broken axle of the latter material. 

The Stephenson patented six-wheeled engines of 
1833 form the subject of *Chapter XXIV. Robert 
Stephenson pointed out that by increasing the size 
of the boiler it could be worked with a more moderate 
intensity of fire, with a resulting economy of fuel and 
avoidance of the rapid destruction of the boiler. The 
patent specification also includes a steam brake similar 
in principle to those now in use, though the locomo- 
tives for Russia (1836) had sledge brakes acting on the 
rails. A drawing is given of the first 0-6-0 goods 
engine with inside cylinders built in 1834 for the 
Leicester and Swannington Railway. This, the 
largest engine of its day, had 16in. by 20in. cylinders, 
4ft. 6in. wheels, and 656 square feet of heating 
surface. 

The author discusses the early broad-gauge loco- 
motives of the Great Western Railway, and it is 
shown that Gooch’s first express engines were direct 
derivatives of Stephenson’s North Star. 

The well-known long boiler engines of 1841-5 were 
to quote Robert Stephenson’s own words 
designed “* for the purpose of obtaining an economical 
consumption of fuel, which at that time was con- 
sidered of paramount importance,” and ‘‘ when the 
size of turntables was such as to keep the wheels as 
close together as possible.” In regard to the over- 
hanging fire-box of these engines, Robert Stephenson 
stated that he had been influenced by his observations 
of Bury’s four-wheeled locomotives on the London 
and Birmingham Railway, on which line an un- 
paralleled traffic had been worked with engines having 
overhanging fire-boxes without any accident which 
could fairly be attributed to such a method of con- 
struction. The single inside plate frame made its 
appearance in these engines, of which the cost was 
consequently less than that of the previous outside 
sandwich-framed engines. Although the long boiler 
express engines in this country proved defective owing 
to the unsteady swaying motion due to the short 
wheel base and overhanging ends, the slow-speed 
0-6-0 goods engines were a lasting success, as is 
proved by the thousands which have been built, 

chiefly on the European Continent. 

The evolution of the link motion is discussed at 
considerable length, and the author shows that 
Williams as much as Howe is entitled to the credit 
for its invention. The drawings, which show various 
early valve gears in addition to the link motion, are 
particularly interesting. 

Amongst the various locomotives illustrated we 
find some 2—4—) engines for the York, Newcastle and 
Berwick Railway, with outside cylinders placed 
behind the leading wheels, the connecting-rods driving 
the rear axle. These engines were apparently proto- 
types of the well-known French designs. 

The concluding portion of the book, consisting of 
two chapters, deals with the later developments of 
the firm from 1859 to 1923. Want of space has 
obviously prevented the author from giving more than 
a very brief mention of this later history, but a number 
of the more notable engines are illustrated. 

On the death of Robert Stephenson in 1859 his 
interests passed into the hands of his cousin George 
Robert Stephenson, who was well known as a civil 
engineer and bridge designer. After a long connection 
with the firm he retired in 1899, and his death took 
place in 1905 at the age of eighty-six. The new com- 
pany which was then formed decided to build new 
works on a more convenient site at Darlington, as. 
the old Newcastle works were totally hemmed in and 
very badly situated with regard to transport. The 
first locomotive built at the new works appeared in 
October, 1902. 

In conclusion of these all too brief notes about an 
extraordinarily iateresting volume, upon the pro- 
duction of which we congratulate both Mr. Warren 
and his firm very heartily, we must add that the book, 
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besides its array of hitherto unknown facts, possesses | 


the charm of real literary merit, well 


printed and excellently illustrated. 


is very 


SHORT NOTICES. 


The Poulsen Are Generator. By G. F. Elwell. London : 
Ernest Benn, Limited, 8, Bouverie-street, E.C. 4. Price 
18s.—-As far as we know this is the first book that has 
been written on the Poulsen are generator. This generator 
of continuous waves is, of course, referred to in most books 
on wireless telegraphy, but Mr. Elwell appears to be the 
first to have produced a book dealing exclusively with 
the subject. As the bibliography at the end of the book 
shows, however, many articles have been written on the 
theoretical and practical features of the Poulsen generator. 
Although the thermionic valve has become a formidable 
conipetitor of other continuous wave generators, the 
present volume is, nevertheless, a very useful addition to 
wireless literature. The arc generator is employed in 
many wireless stations, and although some contend that 
the valve is the continuous wave generator of the future, 
there are others who do not hold that view. In any case 
the book is interesting and instructive, and it is a pity, we 
think, that it was not published earlier. We have no 
hesitation in recommending it to wireless engineers. 


Practical Tests for the Electrical Laboratory. By Chesley 
H. Johnson and Ralph P. Earle. London: Constable and 
Co., Limited. Price 16s.—-The authors object in writing 
this book has been to produce a volume to meet the require- 
ments of electrical students seeking knowledge of experi 
mental work, The book covers a wide field and deals 
with both direct-current and alternating-current labora- 
tory experiments. Although the book is primarily intended 
to acquaint the student with the use and care of apparatus 
in some cases definite information is given for making 
tests that have a commercia? value. The book is far more 
practical than many others that have been written on 
electrical testing, and although it is an American produc- 
tion, it should, we think, meet the requirements of many 
students in this country. It is not, however, a book that 
is suitable for students who have not already had a certain 
amount of electrical training. 


Electrical Measuring Instruments and Supply Meters. 
By D. J. Bolton. London: Chapman and Hall, Limited. 
Price 12s. 6d.—-Many books on electrical instruments are 
more or less out of date, and this new volume, in which 
practically only the instruments now used are described, 
should appeal to those who are interested in electrical 
measurements. Apparently the book is intended mainly 
for users of electrical instruments, but it should, we think, 
also interest instrument designers. The book should also 
appeal to electrical students who have already mastered 
the elementary principles of electrical engineering and 
who desire to turn their attention to the more practical 
side of the subject. The book is written on quite simple 
lines and mathematics have been avoided. 


Lighting Circuits and Switches. By Terrell Croft, 
London : The McGraw-Hill Publishing Company, 6 and 8. 
Bouverie-street, E.C. 4.—-In this book the author illus- 
trates and discusses lighting circuits and connections. 
Some of the circuits are quite simple, whilst others are 
more or less complicated. The book deals almost entirely 
with lighting circuits and switches for interior buildings 
operating at low potentials, namely, less than 600 volts. 
Most of the information relates to 110-220 volt two or three- 
wire systems. There are also data regarding electric heating 
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circuits and switches. In all there are 556 illustrations. 
Although the book deals with Ameriean practice, it is 
not without interest to wiring contractors and others in 
this country. 


Small Electric Lighting Sets. By F.C. Gaunter. London : 
James Munroe and Co., Limited, 35-37, Washington- 
Street. Price 3s. 6d.—-This book is intended mainly for 
the practical man who installs and runs small electric 
lighting sets. It is quite a handy little volume and should 
prove a help to those who are seeking simple and straight- 
forward information on the subject. We think, however, 
that the author might have given more detailed informa- 
tion about the connections for lighting set switchboards, 
for, generally speaking, this is a matter which presents 
the greatest difficulty to those unfamiliar with electrical 
affairs. 








FIG. 2—AUTOMATIC CONTROL GEAR FOR WILLIAMS - 


Carrow Bridge, Norwich. 
ana 

| A NEw steel roller single bascule bridge has recentty 
been erected to carry the Carrow-road across the river 
Wensum at Norwich a short distance upstream, and in 
place of a cast iron trunnion double bascule bridge, which 
was no longer suitable for the traffic it was called upon to 
earry. The history of the new bridge and its approaches 
goes back more than a quarter of a century, to the time 
when the city engineer, Mr. Arthur E, Collins, beeame con- 
cerned with the inadequacy of the old structure. This old 
bridge was built in 1810 as a toll bridge, and was freed 
at the joint cost of the Norwich Corporation and J. and J. 
Colman, Limited. The city engineer prepared a scheme 
for a new bridge on the old site, but had to relinquish it 
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rocker. The wind pressure allowed for in the moving gear 
is 20 Ib. to the square foot, it being thought that that 
would be sufficient having regard to the improbability of 
having to open to shipping in higher winds. The bridge 
is moved by hydraulic gear actuated by two 6 brake horse. 
power Laurence Scott electric motors. 

The abutment of the river bridge on the King-street side 
offered no great difficulty in construction, as sufficiently 
sound chalk was found at an easy depth. That on the 
Thorpe side was much more troublesome, it having to be 
carried down 18ft. before a reliable bed of gravel was 
found. The river pier cylinders supporting the opening 
span were carried down to 22ft. below H.W.O.8.T. level, 
that depth being necessary to find firm ground, and to 
ensure safety if and when the river is deepened to 17ft, 
Their shells were constructed on a low-level riverside site 
above Whitefriars’ Bridge, and floated to their present 
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because of the impracticability of making satisfactory 
approaches. Eventually, the late Mr. Garrett Taylor, as 
agent for Messrs. Colman, agreed to give land and buildings 
for the new bridge where it has now been constructed. 
Parliamentary powers for the work were obtained by the 
Norwich Corporation Act, 1920, but it was uncertain at 
that time when actual construction would be begun. 
However, the scheme being ready when unemployment 
became acute, the Norwich City Council was glad to have 
such an object on which to engage large numbers of men 
who otherwise would have been out of work. Operations 
were commenced on November 3rd, 1920, and the bridge 
was opened for traffic by the Prince of Wales on June 27th 
last. 


Across the Yare and its tributary, the Wensum, between | 


the North Sea and Foundry Bridge, Norwich, there are 
six opening bridges of three varieties. There are two 
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trunnion, double leaf, bascule bridges carrying the highway 
at Yarmouth Haven and Carrow, and three are swing | 
bridges carrying railways at Breydon, Reedham and 
Trowse. The sixth is the new Carrow Bridge, which is of 
the single leaf roller bascule type. It has been designed 
to earry Ministry of Transport standard road trains con- 
sisting of a 20-ton tractor and three 13-ton trailers and | 
pedestrians at 1 cwt. per super foot on roadway not | 
occupied by road train and 1} ewt. to the super.foot on the 
footpaths. Impact has been provided for by adding 50 per 
cent. to the standard train load, the pedestrian load being 
treated as dead load. 

The track girders upon which the rockers rest support 
cast steel toothed-track plates. The rockers are faced 
where they rock on these plates with cast steel segments 
holed to suit the teeth of the tracks. The weight of 
structure on the two rockers is 250 tons, and the external 
load may raise that figure to 330 tons, i.e., 165 tons on each 
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positions. Then they were gradually sunk as the sides 
were built up to keep their tops above water level. Excava 
| tion from within was carried out mostly by dive-, and 
when sufficient depth was attained they were filled with 
conerete. Some of the cylinders had to be carried down 
through heavy timbers encountered in the river bed, 
which caused trouble and delay. 

The design of the bridge had to be very carefully con 
sidered, and all sections reduced to the lowest figure con- 
sistent with safety and durability. With this object, 
the footpaths have been made of jarrah, the fencing of 
very light but strong steel rodwork, and the carriage-way 
of bitumen jin. only in thickness, and of special con- 
struction to suit the circumstances, the work having been 
carried out by Associated Asphalte Company, St. 
Stephen's House, London, 8.W. 1. The surfacing is 
supported on coke breeze and cement concrete over- 















lying steel trough decking. The erection of the girder 
work was complicated and delayed by the requirements 
of navigation, which was at times hindered, but not, 
we understand, to any very serious extent. 

The bridge-operating gear was supplied by Brown 
Brothers and Co., Limited, of Rosebank Ironworks, 
Edinburgh. The general design was prepared by the city 
engineer, and on that Messrs. Brown Brothers built up 
their gear in detail. The power is provided by constant- 
speed electric motors, made by Laurence, Scott and Co., 
Limited, of Norwich, which drives Williams-Janney 
variable delivery pumps. Each pump is furnished with an 
automatic control, which is so designed that the delivery 
from the pump, which runs constantly, varies from 
maximum delivery at about 400 lb. per square inch to no 
delivery at about 850 |b. per square inch. One pumping set 
is of sufficient capacity for operating the bridge, the other 
being provided as a stand-by. The Janney pump is illus- 
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trated in Figs. | and 2. It is of the multi-cylinder type, and 
the piston stroke is obtained by inclining the plane of the 
tilting plate out of the vertical, so as to cause the disc which 
carries the connecting-rod ends to travel on an inclined 
plane, and to give a reciprocating motion to the pistons as 
the cylinder barrel rotates. The pump is fitted with an 
automatic control apparatus, the function of which is to 
return the tilting plate to the no-stroke position when the 
operating valve on the pipe line is closed or when the 
bridge is in either the up or down position. This auto- 
matic control consists of a small cylinder and ram mounted 
on the pump casing, the cylinder being connected to the 
pressure system by a small pipe, and the ram connected 
by # lever to the stroke mechanism. Opposed to the ram 
is fitted a spring, which"tends to put full stroke on the 
pump, but if the pressure increases beyond a predeter- 
mined figure, the ram moves against the spring and auto- 
matically reduces the stroke to zero at a maximum pres- 
sure corresponding to the rating of the spring. The pumps 
were supplied by Variable Speed Gear, Limited, of Broad- 
way-court, Westminster, S.W. 1. 

On starting up, the pressure in the mains rises to about 
800 Ib. per square inch, and the pump simply runs, deliver- 
ing only leakage fluid, so long as the pressure is maintained 
at 850 lb. The mains from the pumping unit are led to the 
valves which control the lifting and lowering of the bridge 
and the hydraulic locking gear. The levers on these valves 
are interlocked so that it 1s impossible to attempt to raise 
the bridge by power until the lever controlling the hydraulic 
locking cylinder has been moved to the unlocked position. 
The unlocking gear consists of two hydraulic cylinders, 
the extension of the piston-rods carrying locking bars, 
which are hydraulically forced underneath the bridge 
after the latter has been lowered to a closed position. 

The maim bridge-operating gear consists of two hydraulic 
cylinders 10in. bore, fitted with piston-rods 4}in. diameter, 
the ends of the piston-rods being coupled direct to the 





and is arranged to give free views of approaching road and 
river traffic in all directions. . 

The whole of the work was designed by the city engineer, 
in which he was ably seconded by Mr. Lowndes, 
and, excepting the structural steel work and electro- 
hydraulic gear, the bridge was built—argely by un- 
employed labour—under his direct administration. The 
estimated cost of the work was £42,000, and the actual 
cost is expected to approximate very closely to that sum. 
Included in the works are extensive approach roads, a 
railway siding bridge and other matters. Heavy concrete 
retaining walls supporting the approach roads are faced 
with Winget concrete blocks with good effect. The builders 
of the steel work were John Butler and Co., Limited, Stan- 
ningley Ironworks, Leeds. 

Views of the bridge in the open and closed positions are 
given on page 424. 








Institution of Welding Engineers. 


Tue latest engineering society to be formed is the 
Institution of Welding Engineers, which held its opening 
meeting on Wednesday of last week. The central idea 
of the new body is to unite in one corporation all those 
who are engaged in welding of any kind—gas, electric, 
Thermit, &c.-—-as well as those engaged or mterested in 
allied industries. Its members are to be of five grades :— 
Special Members, Ordinary Members, Associates, Graduates 
and Foreign Members. The “ Special Member,’ who will 
pay a subscription of £7 7s. per annum, as compared with 
£1 lls. 6d. paid by the “ Ordinary Member,” is to have 
the somewhat peculiar privilege of appointing some other 
person to act as his representative at any meeting, and 
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FIG. 2-ARRANGEMENT 


gudgeon pins, which are ‘fixed to the rocker girders at the 
centre of rotation at a height of 7ft. lin. above the rolling 
surface of track plates. The raising and lowering of the 
bridge is carried out simply by admitting fluid to either 
end of the two main hydraulic cylinders. 

For use, in case of failure of the electrical current, there 
is @ hand pump by which the bridge can be raised or 
lowered, though naturally at a slower rate than when 
The pumping units are duplicated, and 
The complete cycle of raising and 
be carried out in about nine 


power is used. 
are run independently. 
lowering the bridge can 
munutes, 

The general arrangement of the automatic cut-off gear 
is shown in Fig. 3. It will be observed that tappet gear 
has been provided, which automatically moves the control 
valve to the shut position when the bridge reaches the 
up position, and moves the valve to the shut position when 
the bridge reaches the lower position. It has been esti- 
mated that under normal conditions the working hydraulic 
pressure, when lifting and lowering the bridge, will not 
exceed 300 lb. per square inch, but provision has been 
made in the design of the hydraulic equipment to permit 
of the pressure being raised as high as 1200 lb. per square 
inch, which will allow of the bridge being operated in 
fairly high winds with only one hydraulic cylinder in 
service. 

In order to ensure the safety and convenience of traffic 
using the river under, and the road over the bridge, lamps 
changing in position or showing red to the river and white 
to the approach roads when the bridge is closed to masted 
vessels and open to the road, and vice versd, have been 
provided. There are also road gates which are interlocked 
with the lights and with the bridge. These gates cannot 
be unlocked until the bridge is locked in position for road 
traffic, nor can the bridge be unlocked for opening to river 
traffic till the gates are locked against road traffic. The 
traffic gates shown on the drawings given on page 429 are 
of the double leaf type. Actually, however, the single 
leaf type was adopted for both approaches. The 
machinery house, from which all movements of the bridge 
are controlled, is situated on the south-west abutment, 


OF BRIDGE - OPERATING 


MECHANISM 


the person so appointed is to have the right to exercise 
the same power on behalf of the Special Member who has 
appointed him as could be exercised by that member were 
he himself present. 

The office holders who have been appointed for the 
current session are :—President, Sir W. Peter Rylands ; 
Vice-presidents, Sir Robert Hadfield, F.R.S., Professor 
F. C. Thompson and Mr. Charles Bingham; Hon. 
Treasurer, W. R. J. Britten; and Hon. Secretary (pro 
tem.), Mr. C. Raggett; while the following have been 
appointed to form the first Council :—Messrs. E. A. 
Atkins, W. R. J. Britten, Charles Bingham, Herman G. 
Dixon, L. M. Fox, A. L. Haggerty, A. Edgar Knowles, 
T. Vincent Lane, C. Raggett, Captain D. Richardson, 
Lewis J. Yeoman, and G. Young. The address of the 
Institution is (pro tem.) 30, Red Lion-square, Holborn, 
London, W.C. 1. 

The proceedings at the meeting on Wednesday, 10th 
inst., which was held at the Holborn Restaurant, began 
with a dinner, at the conclusion of which the President 
delivered his Opening Address. Then followed the reading 
of two papers, the first, entitled “‘ Practical Applications 
of Gas Welding,”’ by Mr. E. A. Whittaker, and the second, 
“Theory and Facts to Aid in the Choice of an Efficient 
Electric Arc Welding System.”’ 

The President, in his address, remarked that the future 
alone could decide whether the Institution was well 
founded, and whether, as its founders firmly believed to be 
the case, it provided a link at present lacking between 
British scientific societies. He understood, he said, that 
the movement had been subjected to the criticism that 
it overlapped work adequately performed by, previously 
existing bodies, and that the formation of a definite 
Welding Institution was unnecessary, and even mis- 
chievous ; but in any case they found themselves in good 
company, as what America and France had found bene- 
ficial, there seemed to be no reason why Britain should not 
find equally advantageous. New movements were almost 
always the subject of similar attacks, and criticism of that 
kind need not be taken seriously, but, none the less, a 


could only be justified by the existence of a field for 
research presenting possibilities, capable of being profital|y 
translated to the needs of industry. } 

He could not, he remarked, address those present as 4 
trained expert upon welding, but perhaps in a matter of 
this kind, a position of detachment might be an actual 
advantage. It seemed to him that the art of welding 
impinged upon, if it did not actually enter, a field of 
science not only not covered by any scientific society, hut 
one in which investigation was only in its earlier stages. 
He referred, he said, particularly to the ultimate con 
stitution of matter, which had formed such an important 
feature in the recent discussions at the meeting of the 
British Association. The final problem to be solved hy 
welders was the achievement of a weld indistinguisha)|. 
from the adjacent metal. The process by which that 
might be accomplished practically was immaterial from 
the point of view of the Institution of Welding Engineer 
The field was a vast one, and far from being fully explored 
At the present time there was a healthy rivalry between 
the methods of acetylene and electric arc welding. But 
it seemed to him that these methods ought to be com 
plementary ; indeed, that what he found from thy 
practice in the group of works with which he was as 
ciated, in which the two processes were run side by side, 
experience determining which was best applied to 
particular kind of work. No one could say that we h 
by any means arrived at finality, even as to the proce 
of welding, and it might turn out ultimately that ther 
present methods might be superseded by some entire!) 
different process. 

Considering the extraordinary investigations 
ultimate constitution of matter which had taken plac: 
during the last few years, there was no knowing whit 
effect they might have on the results of further researc! 
into what actually happened to the metal which formed a 
weld as it passed through the electric are or blow-pip» 
flame. At any rate, this extremely fine work of Britis! 
scientists might bear fruit in helping us to arrive at that 
perfect condition of welding by which we might be enabled 
to get complete molecular uniformity throughout a welded 
body or structure. In spite of what had already been 
accomplished by the various methods of welding, it must 
be adinitted that the art was even yet only in its infancy 
It seemed a very short time since welding was practically 
confined to wrought iron, a process which dated back into 
remote antiquity. The plastic condition of iron attained 
at a suitable temperature made it peculiarly adapted to 
the welding process, and molecular uniformity of the 
weld, if not really achieved in practice, was sufficiently 
approached by the process of torging. In welding iron 
it was uncommon to find that the weld possessed a strength 
equal to that of the solid metal, and, indeed, that was one 
of the inherent defects of welding, as evinced by many 
failures that had taken place in welded members ot 
structures. But, in any ease, the plastic condition assumed 
by wrought iron when at a high temperature as opposed 
to the absence of it in steel, was certainly an advantage 
| from the point of view of fire welding. The lack, however, 
of this intermediate state in steel had turned out to be an 
advantage from the point of view of both the acetylene 
and the electric welder, as these methods of welding were, 
in their essence, essentially different from that of the 
smith’s weld. The operation of electric and acetylene 
welding was, they were bound to admit, essentially one in 
which the metals were actually melted by the employment 
of intense heat, thus reducing the region of the weld to a 
condition capable of permitting a free and normal mole 
cular interflow between the metallic surfaces. The difli- 
culties in the commercial application of these processes 
had only been overcome by persistent work during the 
last few years. Both the electric arc and the oxy-acetylene 
methods of welding had their appropriate fields, and it 
would be one of the important functions of the Institution 
to assist in the development of both gas and electric 
methods to their highest efficiency and greatest usage, 
and as other processes of welding were engendered, it 
would also be their duty carefully to investigate them 
as to their merits or usefulness. From the evidence avail- 
able at the present time, it would appear that the system 
of gas welding would always prove more convenient in 
carrying out multitudinous small repairs, while for large 
constructional work and in other directions the electric 
process might prove more suitable. Where rapidity of 
deposition and a minimum of heat diffusion are desirable, 
the electric arc process, of course, had advantages. 

It was not the object of a technical institution to 
interfere with the freedom and individuality of those 
commercially engaged in the art. Its object was 
provide a means by which new ideas could be ventilated 
and discussed. Scientific papers rarely contained sugges- 
tions immediately of commercial application. They 
provided, however, the important starting point from 
which a new idea could be developed, by discussion and 
experiment, into commercial use. An important function, 
therefore, of the Institution of Welding Engineers would 
be to invite all scientifically interested in the art to present 
papers for discussion at the meetings. 

The Institution was not confined to the consideration of 
processes relating alone to iron and steel, and it would be 
for it to develop all kinds of investigations into the best 
methods of welding the other metals and alloys of industry, 
and, maybe, to solve the problem of the welding of those 
metals which had hitherto proved refractory. Perhaps 
one of the most important lines of investigation was in 
the direction of finding out some ready means by which 
welded joints might be tested in situ. It was true that 
X-rays had been‘used in this direction, and it might be that 
some development of that method, reduced to a cheap 
practical scale, would ultimately prove of use, but up to 
the present X-rays appeared to prove to be only of use 
in showing up voids and inclusions in metals, without 
giving very much indication as to either physical or 
chemical constitution of the deposited metal. There 
would appear to be little need of the use of X-rays or any 
other method for determining whether the joint was sound 
or not. 

In conclusion, Sir Peter declared himself as convinced 
that while much had been accomplished—and, indeed, 
some of the work in welded steel was so perfect as fre- 
quently to break at some point other than the weld—the 
ideal of obtaining molecular uniformity was one which 
should always be present in the minds of welding engineers. 
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sideration of the structure of welds and the varying effects 
of varying conditions would prove an invaluable guide 
tu them in their work, and in raising the art of welding to 
that high plane m the realm of science to which they 
belhheved it was entitled. 








A Remote Level Indicator. 


[us accompanying ilustration shows a new remote 
level indicator of sunple and robust construction which 
has recently been placed upon the market by the Aster 
Engineering Company (1913), Limited, Wembley. The | 
mechanical-elect rical 
system, and consists of two main parts the actuator 
and the indicator. 
nected to the steam and water spaces of the boiler by means 
of flexible coiled lengths of copper tubing attached to 
levelling valves or the gauge fitting as desired, The steel 
vessel is furnished with a vertical bronze spindle so 
arranged that it operates a variable resistance placed | 
in cireuit with the indicator. An instrument of the high | 
resistance voltmeter pattern is used for recording the | 
vauge level readings, so that the current taken is reduced | 
to the minimum, The operating current may be obtained | 


instrument works on a combined 


The actuator is a steel vessel con 











DISTANT - READING WATER LEVEL INDICATOR 


Particular 
attention has been paid to the design of the apparatus 
that its working w not interfered with by the fumes, 
dust or grit, commonly met with in the boiler-house 
It is estimated that a yearly 
to maintain the indicator in good working order 

The primary use of this new apparatus, and one for 
which it was mainly designed, is to show the water level 


either from supply mains or from dry cells. 


inspection should suffice 


in water-tube boilers where the drum is placed a consider- 
able number of feet above the firing level and a clear 
view of the gauge glass is often obscured by gratings, 
handrails and pipe lines. In the system we have described, 
a 9in. dial indicator can be brought down to the firing level 
and, if necessary, a duplicate instrument installed in the 
chief engineer's office, where the exact water level in the 





boiler can be seen at a glance. In a battery of boilers, 
each fitted with remote level indicators, a selector switch 
can be fitted to the office instrument so that the water level | 
in any boiler can be made visible at will. 

Another use for the apparatus is for showing storage | 
tank levels. For this work a modified design of indicator 
will be used, and the indicater dial calibrated in hundreds 
or thousands of gallons, as required. 








Australian Engineering Notes. 


ANSWERING questions in the Assembly, the Premier 
of South Australia explained some of the details of the 
new railway programme. He said that it was proposed 
to spend £4,500,000, which would be spread over a period 
of five years. It was intended to build twenty-five loco- 
motives of a considerably higher power than those now 
in use, costing £350,000, also fifty passenger coaches, 
costing £420,000; 1200 new vans, costing £780,000, 
and fifty refrigerating vans, costing £35,000. A further 
£50,000 would be spent on ten new motor rail cars. 

. 7 > * * 7” 





AT a meeting of the Liverpool, N.S.W., Town Council 
a scheme to provide electric light and power for the town 
was considered. The scheme was unanimously adopted, 
and involves an expenditure of £16,000. 


* * - 7 * - 


As the result of much agitation in Ballarat and Bendigo, 
both in Victoria, the Electric Supply Company of Victoria 
has decided to install at each city two of the latest 1000- 
kilowatt turbo-alternator sets which are being imported 
from England. The estimated cost of the new plant is | 
£70,000. | 


* * * * * * | 


THE managing director of a Sheffield firm is at present 
in Australia with the object of helping to combat the im- 
portation into Australia of tools from America. This 
gentleman, who is particularly interested in saws, says 
that conditions in Australia are exceedingly prosperous, 
and that such an opportunity for trade expansion has 
never occurred before. 


* . - * > al 


A comrayy is being formed in Tasmania to put down 


an oil bore on a lease of 1600 acres in the Thirlstane 


district, near, Latrobe, Tasmania, The company is to be 
known as the British Tasmanian Oil Wells, Limited, 
and practical operations are expected to be put in hand 
at an early date. 
7. od > > * > 
A report from Sydney, N.S., intimates that the British 
Empire Steel Corporation will put into operation a battery 
of coke ovens, which were installed two years ago at a 
cost of several million dollars, but have been idle since 
erection, and will endeavour to market coke in Quebec 
and possibly also in Ontario as a substitute for anthracite 
coal. Coke is generally regarded as the best substitute 
for * hard ” coal, and this development promises to bring 
Canada one step nearer to independence in respect of fuel. 
* * * * * * 
THe engineer in charge of the construction of the 


| Sydney harbou?f bridge has announeed that British firms 


submitting tenders for the bridge will be given a 10 per 
cent. preference. The New South Wales Government 
has extended the date up till which tenders may be sub- 
mitted to January 16th, 1924. 








SIXTY YEARS AGO. 


IN our issue of October 16th, 1863, the obituary notice 


| appeared of William Buckle, one of the early school of 


master engineers. Mr. Buckle’s father, a Northumberland 
millwright, born in 1759, devoted considerable attention 
to the improvement of agricultural machinery, some 
examples of which, it is recorded, were propelled by steam 
power, and, coming to London, was associated with the 
celebrated Earl of Dundonald in the development of his 
numerous mechanical schemes, notably machinery for the 
manufacture of rope. His son William was born in 1794, 
and shortly after attaining his fourteenth birthday was 
apprenticed to Woolf and Edwards, millwrights and 
engineers, of Lambeth. Soon after he had completed his 
apprenticeship, he was nominated by his employers to 
proceed to Memel, then in Prussia, to introduce, under the 
auspices of the Prince of Hardenburg, steam navigation 
on the rivers and lakes of that country. After a strenuous 
period of personal exertion, he retarned home at the end 
of four years, and in 1824 was appointed by Boulton and 
Watt to put the engines into his Majesty's steam mail 
packet Ivanhoe, the first steamer to run between England 
and Ireland. It is interesting to note that in order to 
expedite the work, he desired to proceed with it on Sundays, 
and that before he could do so he had to obtain the written 
permission of a justice of the peace. Subsequently, he 
was summoned to Birmingham to take charge of the Soho 
Works, and soon became the close friend and confident 
of James Watt the younger, who had succeeded to his 
father’s share in the business. He remained with the firm 
for thirty years, and was closely associated with its manu 
facture of minting machinery, to which it devoted a con- 
siderable part of its attention. During this period of his 
career he played an active part in the formation of the 


Institution of Mechanical Engineers, of which body he | 


became a vice-president. In 1851 the Corporation of 
Moneyers was deprived of its right, said to have been held 
since Saxon times, to coin the moneys of the realm, 
receiving for its services heavy 
Treasury. 


on Tower Hill was established on the lines of to-day. In 


its reformation Mr. Buckle took a prominent part He | 
was appointed assistant coiner, and continued to hold that | 


post until his death in 1863, at the age of seventy-one. 








A NEW SYSTEM OF ELECTRIC HEATING. 


A system of electric heating which differs from that of 
most other systems in that the source from which the heat 
emanates is invisible, has been brought to our notice by 
Grierson, Limited, of 43, Bloomsbury-square, W.C. | 
The heat is produced by so-called “ radio-electric *’ panels, 
which can be embodied in walls and various pieces of 
furniture, such as draught and fire screens, mirrors, and 
so forth. The panels may also be applied to wood skirtings, 
ceilings and floors, mats and carpets, &c. In this panel 
system the fullest effect of radiant heat from an extensive 
warmed surface is claimed to be secured, the heat distri 
bution by convection being negligible. 
the makers of these panels point out, the system differs 


wide ym the ordinary h yater and steam radiator 
lely from the ordinary hot water and st liat 


systems, which have a high convected heat factor. The 
panels, which have a relatively large area, operate at 
temperatures as low as 90 deg. to 100 deg. Fah., and under 
these conditions a large percentage of the electrical heat 
absorbed is converted into radiant heat. The low tem 
perature at which the heating elements work eliminates 
any risk of fire, and we understand that the fire insurance 
companies do not raise any objection to the use of these 
heating panels in any of the ways mentioned. 

The system of warming buildings by means of hot- 
water heated panels in walls and floors has now been in 
successful use in a number of important buildings for 
several years, and there is no reason, so far as we can see, 
why the electrical panel system should not prove equally 
The atmosphere in rooms in which these 
panels are employed is not in the least stuffy, and it is, 
of course, unnecessary for occupants to sit in the immediate 
vicinity of the heat source. On account of the absence of 
oxidisation and the low working temperatures, there are, 
it is stat d, no maintenance costs. 


successful. 


During a visit to the Grierson Company's show-rooms* | 


we saw a number of these heating screens and panels in 
use. Elaborate screens, which to all appearances are 


designed for the ordinary purposes, also serve to make | 


cold and urcomfortable rooms warm and congenial. 
Mirrors and other objects commonly met with in living 
and other rooms, offices, &c., also serve the same purpose. 








percentages from the | 
The five members and two apprentices then | 
forming the Corporation were pensioned off, and the Mint | 


In this respect, | 


A New Hacksaw Blade. 


We have received from Edward G. Herbert, Limited, 
of Chapel-street, Levenshulme, Manchester, some par- 
ticulars of a decidedly novel form of power hacksaw blade, 
of which we give an illustration below. 

The peculiarity of this saw is that it is definitely in 
tended to be sharpened by grinding, but as it is made 
;}of high-speed steel and hardened throughout, it is, 
| obviously, impracticable to reset it after sharpening. 
The teeth are, therefore, deeply set, well below their roots, 
as shown in the engraving, so that the saw may be ground 
several times and still retain sufficient set to clear itself 
in the cut, 

The blades can, of course, be sharpened on an ordinary 
saw grinding machine, but Mr. Herbert has designed a 
special machine for the purpose, of which the head ts 
shown in our illustration. The grinding wheel, which is 
trued up to shape with a diamond, is fixed in position 
and the saw blade is moved towards it. On either side 
of the wheel there is .a model of the teeth to be ground, 
and as the saw is advanced its teeth slide on the teeth 





GRINDING NEW TYPE OF HACKSAW BLADE 


of the model and the correct form is, consequently, 
obtained very accurately. 

great increase in output which is attained by the 
use of these saws, when used in a machine, by the same 
makers, is demonstrated by the results of « trial, particu 
lars of which have been sent to us. One of these 12in. 
saws was set to run at 170 strokes per minute, and was 
used to cut up 4in. diameter mild steel bar. The first 
cut, with the saw unsharpened, took 9} min., but, after 
grinding, the thirtieth cut was made in 74 min. The saw 
was sharpened nine times altogether, and made 367 cuts, 
the average time of which was 7 min. each, while the 
fastest cut, No. 281, occupied only 4} min. It is also 
noteworthy that each time the saw was resharpened 
it was practically as effective as it was after the previous 
| grinding. 

Some of these blades have been sharpened as many as 
twenty times, and the makers claim that they will give 
from six to ten times the output of an ordinary saw. 
For cutting hard metals, such as tool steel, they are, 
| naturally, specially well suited, and they show consider- 
able economy in sawing brass and other alloys for which 
sharp teeth are necessary. 











THE NEW PARIS-LONDON SERVICES. 


Tue Northern Railway of France and the Southern 
Railway of England have accelerated the Paris-London 
services since October 7th. The Northern of France now 
books the 10 a.m. and 11.52 a.m. and noon trains to Calais 
jin 3h. 15 min.—the booking of 1914—and the 8.30 p.m. 
and 4 p.m. trains to Boulogne Ville in 2h. 45 min., an 
acceleration of 6 min. on the best pre-war timings. The 
| 11.52 a.m. is only allowed 82 min. from Paris to Amiens, 
jand Lh. 50min. on to Calais Pier. The up trains from 
Calais are allowed 3 h, 21 min. and 3 h. 25 min. respectively, 
and 2 h. 55 min. from Boulogne Ville. 

The Southern Railway accelerates slightly from London 
and Dover, and the 4.30 p.m. from Victoria, instead of 
Charing Cross, which carries third-class passengers, is 
only allowed 95 min. to Dover Marine. 

The State Railway now runs both day and night Dieppe- 
Newhaven services vid Pontoise, the night train trom 
Paris being allowed 2 h. 23 min. from Paris to Dieppe. 





MAGNETIC TESTS OF HOISTING CABLES. 


To utilise the full effective life of a steel hoisting rope 
without incurring danger of damage and loss of life owing 
to delay in replacement is at present largely a metter of 
judgment based on inspection, since no adequate methods 
of testing ropes in service have yet been devised. Rules 
regarding the number and distribution of broken wires 
are largely arbitrary. The difficulty in devising 4 satis- 
factory test is due to the various causes contributing to 
the deterioration of a rope. Wear and broken wires on 
the outside can be detected, but there is need of a test 
which will indieate interior broken wires and alterations 
in the structure and properties of the material. This 
problem is being investigated by the United States Bureau 
of Standards. Mechanical tests by strain gauges, electrical 
resistance tests and X-ray examination were al! found 
unreliable and unsatisfactory, and attention has been 
centred on magnetic analysis. According to Mr. R. L. 
| Sanford, of the Bureau, alterations in the mechanical 
| properties of iron and steel produce corresponding changes 
in the magnetic properties, but a difficulty lies in the fact 


|that the changes are not proportional. An extensive 
programme of investigation includes (1) laboratory study 
of magnetic properties in relation to the deterioration of 
| ropes, (2) development of instruments and methods for 
making tests under service conditions, (3) field tests to 
determine the practical application of this system, 
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Electrically-driven Oil Pump. 


For the purposes of providing a standard series of pumps 
suitable for handling heavy fuel oil afloat, both on board 
steam and internal combustion engined ships, the firm of 
A. G. Mumford, Limited, of Colchester, has recently 
developed a special new design of double-acting pump, 
an example of which is shown in the illustration above. 

The machine, it will be seen, is of the duplex type, 
and is driven through worm reducing gear by a Crompton 
drip-proof electric motor. The pump bodies, which are 
fitted with renewable cast iron liners, are made as two 
separate castings bolted together, and between them there 
is arranged the pedestal for the worm gear. The gear- 
box is totally enclosed so as to provide an oil bath for the 
worm and wheel. The worm wheel, of phosphor bronze, 
is keyed on to the crank shaft, while the steel worm is 
solid with its shaft. The end thrust of the worm is taken 
by double ball thrust bearings and the side pressure 
of the wheel on bronze thrust washers. There is a flexible 
coupling between the gear shaft and the motor spindle. 

The pump pistons are of cast iron, and are fitted with 
cast iron rings, while the valves and their seatings, which 
are of gun-metal, have been specially designed for fuel 
The pump rods are of steel and are screwed into cast 
steel crossheads fitted with cast iron slippers working 
in cast iron guides. The connecting-rods are of forged 
steel and are fitted with the marine type of brasses at 
each end. The two cranks, it will be seen, are set at 
right angles, so as to produce as even a torque as possible, 
and the shaft is mounted in four adjustable gun-metal 
two of which are embodied in the worm gear 
casing A by-pass, which can be seen on the left of the 
illustration, is provided so that the load on the motor 
can be relieved when it is started up. 


oil 


bearings, 








A Diesel Engine Pumping Plant 


in Egypt. 


Ar the first autumn meeting of the Diesel Engine Users’ 
Association, which was held at the Institution of Elec- 
trical Engineers on Sth inst., Mr. K. B. Woodd Smith 
submitted some notes on comparative running costs during 
the year 1923 of steam and Diesel-driven pumping plants 
used in connection with the public supply of water at 
Alexandria, Egypt. He suggested that the comparison 
was interesting, as showing the economies to be effected 
by the substitution of Diesel for steam-driven pumps in 
waterworks where pumping was continuous throughout 
the twenty-four hours. 

Unfiltered water from a private canal was pumped by 
the low-service pumps into five settling basins, and from 
these passed by gravity through mechanical filters into 
the clear-water reservoirs. From the clear-water reservoirs 
it was pumped by the high-service pump direct into the 
town mains and the high-level reservoir at Kom el Dick. 
The steam-driven plant consisted of three sets of high- 
service and three sets of low-service pumps. The engines 
were of the vertical type, condensing, the high-service 





engine having cylinders, l4in., 22in. and 33in. in diameter 
by 36in. stroke, and the low-service engine cylinders 12in., 
18}in. and 30in. diameter by 36in. stroke. The pumps 
were of the three-throw single-acting plunger type, having 
plungers 22}in. diameter by 36in. stroke. 

The boilers, five in number, were of the Lancashire type, 
7fit. in diameter by 25ft. in length, fitted with flue-fired 
superheaters and Green’s economiser. The boiler pressure 
was 160 lb. per square inch, and the temperature of the 
steam was raised to 550 deg. Fah. in the superheaters. 
The thermal and mechanical efficiency of the pumping 
plant was high. On the official test of one set the steam 
consumption worked out to 12.4 ]b. per indicated horse- 
power, and the mechanical efficiency 79 per cent., which 


single faulty pump valve would put the figures out sufti- 
ciently to make a balance between the rate of filtration 
re-wash water and quantity of water as calculated hee 
the pump revolutions impossible ; similarly, any defect in 
the working of a filter controller valve was at once noticed, 

Great care was taken to economise lubricating oil as 
far as possible. The process in use was @ pressure filter 
and settling tank. For the Diesel engines a fresh supply 
of oil would last without settling out for about thirty days, 
during which time it was filtered through a cloth pressure 
filter of the beehive type three times per day, making a 
total of about ninety times filtered and re-used, after 
which, owing to slight thickening, it was run off and 
removed to a settling tank, in the bottom of which was 
placed a coil of piping heated by the waste steam and 
water from the boiler drains. The oil was left to settle 
from seven to ten days, after which about 70 per cent. 
was decanted off and re-used. The sludge remaining in 
the bottom of the settling tank was run off, and after 
being mixed with the coal burnt in the boilers. 

During a portion of the twelve months’ working under 
consideration, furnace oil had been used for boiler firing 
as well as coal, and the really comparative figures were 
those relating to the last five months of the year, wherein 
there was exclusive coal firing, and the average cost of 
doing “* one million foot-tons of work ” during that period 
was £3 2s. 63d. for the Diesel-driven plant and £6 Ils. 10}d. 
for the steam-driven plant, including stores and engine- 
room personnel, but excluding spare parts. As regards 
repairs to the engines and general overhaul, these were 
carried out by the engine-room staff, aided, when required, 
by certain fitters attached to the workshop, and used in 
common for work both in the Diesel and steam engine 
rooms. It was therefore impossible to give any figures 
showing the exact cost of skilled labour employed for main 
taining either the steam or Diesel plant in running repairs 

In fairness to the steam plant, it should be noted that 
whilst the Diesel plant was running continuously through - 
out the twenty-four hours, the steam plant was utilised 
as a “ make-up,”’ dealing largely with the peak load during 
the daytime. The boiler plant could therefore not be 
expected to give as good results as would be the case it 
the load were constant, or nearly so, throughout the 
«wenty-four hours. On the other hand, the existing stati 
in the Diesel engine room would be sufficient for a larger 
plant than that at present installed, and in the event o! 
further units being added, the cost of bow Ee * million 
font-tons "’ would therefore be materially wW 

The question of substituting Diesel engines in place 
of existing steam engines must, of course, always be a 
matter of appreciation of the saving to be effected by 
doing so, not only in relation to the value of the fuel saved, 
but also with due consideration to the interest charges 
on the extra capital value of the new plant installed. In 
the present instance, the extra capital spent was shown 
to have been justified. As regards reliability of the Diesel 
combination, the figures given of the engine hours run 
were ample proof that, with reasonable care, it compared 
very favourably with what could be expected from a steam- 
driven plant. 





Locomotive and Railway Material 
for Poland. 


Tue locomotive illustrated in the accompanying engrav- 
ing is one of two supplied, together with a large amount 
of rails, wagons and other material, to an important Polish 
timber company. The equipment is designed for hauling 
the logs from the forests to the mills, where they are con- 
vertedinto timber and subsequently delivering the finished 
timber to the main line for transit to the port of exporta 























SMALL LOCOMOTIVE 


was very satisfactory considering the low head against 
which the pump worked. 

The Diesel-driven pumping plant consisted of one four- 
cylinder 200 brake horse-power engine coupled through 
single reduction gearing to a high-service pump of the 
three-throw single-acting type, having plungers 22}in. by 
36in. stroke, and one three-cylinder 150 brake horse-power 
engine coupled through single-reduction gearing to a low- 
service pump of the same type, having plungers 26}in. 
by 36in. stroke. In each case the engine speed: was 250 
revolutions per minute, and the gear reduced the speed 
on the pump crank shafts to 30 revolutions per minute. 
On the official test of the high-service set, the fuel con- 
sumption was 0.318 lb. per indicated horse-power and the 
overall efficiency was 60 per cent. 

A work balance sheet for the plants was drawn up each 
day, and the author pointed out that by this means the 
smallest defect in working could be detected at once. A 





















FOR POLAND 


tion. The cylinders are Sin. diameter by |2in. stroke, the 
wheel arrangement 0-4-2, and the boilers are constructed 
to burn waste timber. As severely cold weather is 
encountered where the locomotives will be at work, the 
cabs are made to c!ose up entirely when required. 

The locomotives were constructed and the remainder 
of the equipment supplied by Andrew Parclay, Sons and 
Co., Limited, Caledonia Works, Kilmarnock, to the order 
of the Koncern Drzewny. The price of the engines and 
railway material amount to 4,100,000,000 Polish marks, 
which would have represented before the war the enormous 
sum of £20,500,000, but taking the present price of the 
Polish mark—550,000 to £1—it represents some £7455 in 
English money. 

The above material, together with a complete saw 
mill, was supplied through Messrs. Barclay’s agents in 
Poland, The Goodman Overseas Trading Company, Ltd., 
12, Lime-street, London, and in Warsaw and Lwéw. 
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Provincial Letters. 


tHE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correapondent.) 
Trade Position. 


As the result of Just week's quarterly meeting 
no fresh features have arisen in the position of the iron 
and steel industries of the Midlands. Business continues 
to be of an uneven character, and the hopes for a real 
improvement have not materialised in any definite way, 
though the firmer tone of the market gives promise of better 
things ahead. So far, however, it has left consumers 
indifferent. They show no more anxiety to cover require- 


ments than they did when the market was falling. A | 


rather better inquiry has sprung up since there seemed 
to be hope of a settlement of the boilermakers’ dispute, 
but actual business has broadened hardly at all. Some 
merchants have been ready to enter into engagements 
subject to price concessions. There is no indication, 
however, that a lowering of prices would mean such an 
increase of turnover as would enable producers to recoup 
themselves out of a reduced ratio of overhead costs ; 
consequently, the overtures have not been encouraged. 
rhe negotiations with the boilermakers are being anxiously 
watched. If a settlement can be effected, it will put new 


life into the shipbuilding industry, and many Midland, | 


and particularly Black Country, trades will be excited 
to greater activity. 


Proposed Steel Makers’ Combine. 


Efforts are being made in the Midlands to form 
a steel makers’ association with the object of eliminating 
the competition and price cutting which have, as I have 
many times noted in my letters, been very prevalent 
in the Midlands for some months past. Particularly 


n the semi-finished branch of the steel market has this | 
ompetition prevailed, and to such an extent that many | 


local steel works have refused to compete and have fixed 
their own price and stuck to it, letting business go rather 
than accept “ ruinous” prices. The disparity between 
values of mild steel billets to-day shows how the land lies. 


While in some quarters £7 12s. 6d. is accepted, in others 
the quotation runs to as high as £8 5s. A meeting of steel | 


masters was held in Birmingham on October 10th, when 


the formation of an association to combat this evil was | 


discussed, and though it was adjourned without a decision 


being arrived at, a further conference is to take place | 


in the near future. An influential section of Midland 
manufacturers favours the establishment of a central 
selling organisation in the form of a company, which would 
receive all orders and distribute them among its members 
pro rata of capacity. It is said that among the works 


concerned there is little objection in principle to a scheme | 


of this description, but when it comes to a discussion of 


details, difficulties will, no doubt, be encountered. Con- | 


siderable interest is being taken in the movement, and 


the pros and cons formed a topic of discussion on ‘Change | 


in Birmingham to-day. 


Raw Iron. 


The raw iron situation remains unchanged from 
last week. Material is called for only in small quantities. 
Furnace owners continue to resist successfully the attempt 
to deprive them of any part of the advantage they derive 
from the reduced coke prices. This may be taken to mean 
that at last bottom has been reached. 


pig iron makers must be very exceptionally circumstanced 
if they are earning any profits to-day. With most of them 
the balance is considerably on the wrong side of the account. 
Efforts are being made to strengthen the position with 
reference to forge and foundry iron, but there is no strin- 
gency, consumptive demand is still sluggish, and buyers 
cannot be prevailed upon to pay more than minimum 
rates. 
een made in the district this week at prices ranging 
from £4 12s. 6d. to £4 15s. at furnaces. This is, of course, 


considerably lower, with cost of carriage added, than the | 


figure of £5 15s. delivered Birmingham, applying to West 
Coast hematite. Staffordshire cold blast iron is now quoted 
£9 2s. 6d., a reduction from £10 at the July quarterly 
meeting. The heavy foundries call for very little of this 


material. North Staffordshire No. 3 foundry iron com- 
mands from £4 12s. 6d. to £5. There is no forge on the 
market. Northamptonshire foundry is quoted £4 10s., 


and forge £4 2s. 6d. upwards. Derbyshire foundry sells 
at £4 Ils., and forge at £4 2s. 6d. With regard to the 
ymplaints made last weck that coke could not be got 
with any regularity at the new price of 24s. per ton, 
it is now stated that the great majority of the cokeries 
erving the Midland furnaces are honouring the pledge. 


Blast-furnacemen’s Wages. 


Blast-furnacemen in this area are to receive an 
increase in wages. The quarterly ascertainment in the 
pig iron trade of Staffordshire and Northamptonshire 
gives blast-furnacemen an advance of 1} per cent. in their 
wages down to January. It is clear the upward movement 
has owed its impulse to buying of pig iron during the second 
quarter. Between June and September selling prices 
declined as much as 7s. 6d. and 10s. per ton. In the North- 
Eastern district wages have undergone a reduction of 
12} per cent. 


Manufactured Iron. 


The position of the Staffordshire manufactured 
iron industry continues gloqmy. 
are still unemployed. 
re-rolling steel, largely to meet the requirements of the 


local builders of rolling stock, who, as I pointed out last | 


week, are fairly well off for work and are making fair 
demands for material. Makers of best iron are an excep- 
tion to the rule, being well employed, and able to main- 
tain the standard figure of £14 10s. Unmarked bars do 
not maintain the position so well. Competition for the 


It is high time the | 
decline in pig iron values was arrested, smelters say, for | 


Some good sales of East Coast hematite have | 


A number of the mills | 
Most of the activity is with firms | 


for low grade bars being cut, in some cases, by half a 
crown. Belgian competitors are not intervening in this 
branch to much purpose, though the prices they quote 
work out at about £9 delivered in the Darlaston district, 
|and they offer delivery in four or five weeks. When 
| demand is very flat, as at present, and the raw material 
market is precarious, consumers find it more to the purpose 
to buy in small quantities in the district. They are then 
able to adjust purchases to current requirements. 


Tin-plates and Sheets. 


Many of the tin-plate manufacturers want a 
good premium on the recently reduced basis for. wasters, 
namely, 19s. 6d. Stringency has developed in the sheet 
trade, particularly where the lighter gauges are concerned. 
Makers who have sold their output as far forward as they 
deem prudent, are asking fancy prices. Firmness charac- 
terises 24 gauge galvanised corrugated sheets. Lead- 
| coated sheets are in fairly good demand. The price has 
been re-declared at 27s. per cwt. to 20 gauge basis. The 
Tinned Sheet Manufacturers’ Association, at its quarterly 
meeting, made no change in the prices ruling during the 
past quarter, namely, best charcoal, 56s. per cwt.; char- 
coal, 54s.; unassorted grades, 50s. to 20 gauge. It was 
reported that, considering the state of trade generally, 
a good amount of business was passing in tinned sheets. 


Steel. 


The steel position is decidedly stronger. Antici- 
pations of peace and concord in the shipbuilding yards 
| have promoted a more confident tone as regards structural 
material. It is also believed that the purchases of the 
railway companies will be more considerable in the new 
quarter than they have been hitherto. The home demand 
from constructional engineers has already improved. 
They consider the time has arrived, with fairly stable prices, 
to renew their supplies. There is, in fact, more stability 
in steel prices than for a long time past. Continental | 
competition is not making much headway. English 
makers are increasingly retaining the home market. 
Very few Belgian quotations are coming forward, and in 
| several instances the prices quoted are substantially 
above native figures. Belgian merchants and manufac- 
turers state that they can now sell their steel more profit- 
| ably at home than in the English market. In one instance, 
prospective Belgian buyers are inquiring for semi-finished 
steel with a view to its export to Belgium. Although 
cutting prices are, occasionally, heard of at home, the 
general level of £7 15s. for native billets is well maintained. 
| Some concerns demand £8 and upwards. There is con- 
siderable disparity in the quotations, owing to the vary 
| ing positions of the leading works. There is not enough 
demand for billets to keep the mills on anything like 
| full production, and some of the big organisations now | 
|}and again cut the price very fine in order to keep their | 
plants going. Small steel bars of local manufacture are | 
sold at £9 10s., but this figure seems to be the absolute | 
minimum. 





Scrap. 


The improvement in steel scrap continues, 
and this week values have increased by a further 2s. 6d. 
} per ton, sales having been made at £4 5s. 


Fall in Copper Values. 


| Copper has continued to lose ground, and this 
| week there has been a further fall of £2 per ton in strong 
| copper sheets at Birmingham. The price is now £92 
| per ton. 

Electrical Engineering. 

The electrical branch of the engineering industry 
in the Midlands remains fairly active, but while prices 
are being cut so keenly, business cannot be very lucrative. 
Prices, it is reported, are being fined down to the last edge, 
while, on the other hand, costs, in the shape of labour and 
material, have not changed. Overseas trade is fairly 


well maintained, India and the Malay States being the 
most active markets. 


Unemployment. 


Unemployment in the Midlands has again turned 
in a favourable direction, the latest returns showing a 
decrease in the number of workless of 692. The fall in 
Birmingham is 318. There are now in the Midland area 
| 168,123 persons unemployed, 122,277 being men, 4225 
| boys, 36,205 women, and 5416 girls. The numbers in 
some of the principal towns are: Birmingham area, 
| 42,343; Bilston, 4280; Coventry, 5696; Cradley Heath, 
| 5122; Dudley, 4806; Smethwick, 5270; Stourbridge 
| and Brierley Hill, 3573 ; Walsall, 6192 ; West Bromwich, 
| 3883, and Wolverhampton, 8393. 


International Foundry Trades Exhibition, 1924. 


The date and venue of the International Foundry 
Trades Exhibition, 1924, are now being considered, 
and with a view to ascertaining the opinions of the in- 
dustry, it is proposed to call a meeting of a number of 
representative firms. It is suggested that the afternoon 
of Thursday, October 25th, will be a convenient date, 
and a cordial invitation is extended to those interested 
to attend the meeting, which will be held at the Birming- 
ham Chamber of Commerce under the chairmanship 
|of Mr. H. Lakin-Smith, the chairman of the Exhibition 
Committee. 








LANCASHIRE. 





(From our own Correspondents.) 


i 
MANCHESTER, Thursday. | 


General Outlook. 


THE general condition of the iron and metal mar- | 
| kets here does not suggest that there is any definite change | 
in the prospects of trade. There are too many uncertainties 


of work, and it is fairly certain that some, at least, of these 
uncertainties must be resolved if our industries are to revive. 
Not the least important of them is the doubt which is 
being thrown upon the question of fiscal policy. If any 
steps are to be taken to encourage inter-Imperial trade 
at the expense of foreign trade, it is clear that the commer- 
cial position of Great Britain will undergo a change. 
It may be for the better, and it may be for the worse ; 
but in any case many activities will be held up until a 
permanent settlement is reached. 


Metals. 


The course of the copper market of late is proof 
of the serious doubt which is in the minds of business 
men just now as to the probability of any revival of trade 
this year. Copper prices have been comparatively low 
for a very long time; low absolutely, and very much 
lower comparatively, and in relation to iron, lead, tin, 
spelter, &c. Yet the market for copper has been sagging 
further, and there are a good many experts in the trade 
who confidently predict that refined ingot copper will 
touch £60 per ton. The standard price did fall below 
£60, and the price of best select reached £63. This shows 
a fall of fully £10 per ton during the last six months, and 
yet, six months ago, most people in the trade believed 
that copper prices were at the bottom. It seems scarcely 
credible that the next six months will bring about an 
equal reduction in prices, but it is clear that there is very 
little confidence in the market, and almost anything may 
happen. Some further reductions in the official prices 
of manufactured copper and brass have been announced. 
In America the output of copper continues in spite of 
the fact that the consumption has fallen off. Apparently, 
the producers are still hoping that the market will take 
a favourable turn, and prevent too serious an accumulation. 
The supply of scrap copper and metals in this market is 
evidently far too large, and dealers complain that they 
cannot find buyers, even although the prices are low com- 
pared with those for new metal. This is a general feature 
in the scrap trade just now, and applies to iron and 
steel just as much as it does to the non-ferrous metals 
It is probably a proof of the fact that there is a dearth 
of work in all our metallurgical industries, and that low 
prices for raw materials are no longer a temptation to 
the consumer. The market for tin has been rather quiet, 
and the main alteration is a tendency towards increase 
in the “ backwardation *.on forward metal. Whether 
this means loss of confidence in the future remains to be 
seen. The demand for tin from South Wales has been 
better, but the Americans are not yet buying very freely. 
Spelter has been a weak market again, but lead remains 
very strong. It seems probable, however, that we are 
now at the top of the market. 


Pig Iron. 


The demand in the Lancashire district for foundry 
pig iron is still very much restricted. There is practically 


|no iron competing for the trade other than that made 


in Derbyshire, for the small quantities now offered occasion- 
ally from Lincolnshire are quite negligible, and much the 
same may be said of Staffordshire iron. Northampton 
shire might compete, but the higher carriage is a deterrent. 
The mere fact that competition is so much lessened, 
and yet that the market remains weak, is sufficient to 
show how poor the foundry trade must be in the district. 
There is, of course, no doubt that the lack of demand 
for builders’ ironfoundry has a good deal to do with this 
state of things; but besides this there is only a very 
inadequate demand for engineers’ castings. It is, indeed, 
rather a matter of surprise that the pig iron market holds 
up so well against these very adverse circumstances, 
and one cannot doubt that the main reason why prices 
do not fall further is the cost of making the iron. The 
level of prices in Derbyshire now is about 90s., and with 
furnace coke at 24s., the furnaces do not make much 
profit; but coke is, as yet, only theoretically at 24s., 
and almost all the Derbyshire furnaces are working on 
coke at 26s., and in some cases at more. The idea of the 
Manchester foundry trade is that pig iron ought again 
to be at 90s. delivered in Manchester, or, say, some 7s. 6d. 
to 8s. per ton less than it is at present. This reduction 
very many people hope for in the course of the next 
three months, but it seems doubtful whether their hopes 
will be fulfilled. Meantime, of course, until these pessi 
mistic views change, the buying of foundry iron here is 
in small quantities and for prompt delivery 


Steel. 


There seems to be less reason for expecting 
any further reduction in the current prices for finished 
steel than in the case of pig iron, for, relatively, manufac- 
tured steel is lower than pig iron, and although there may 
be some doubt whether pig iron is positively up against 
the cost of production, there is no doubt that in most 
cases steel is being sold at a loss. The usual quotation 
here for steel joists and angles is still £9 5s. per ton, and for 
plates £9 15s., but there is practically no important demand 
in this district. 


Scrap. 


One finds very little movement in the market 
here for scrap material. It is reported that rather more 
is being offered in Sheffield for melting steel scrap, but 
Lancashire dealers do not seem willing to pay any more. 
The Lancashire malleable ironworks offer from 75s. to 
80s. for heavy wrought scrap, or, say, roughly one-third 
the official price of bar iron; whereas the scrap trade 
always maintains that heavy wrought iron ought to fetch 
one-half the official price of bars. The works, however, 
seem to be able to get all the scrap they need—which 
is not much—at the low prices offered. In foundry scrap 
only a very small business is being done here, and the 
prices still range from 80s. to 85s. per ton according to 
quality. 


New Warehouses for the Ship Canal. 


A sum of about £500,000 is about to be spent by 
the Manchester Ship Canal Company on the provision 
of three large warehouses in Trafford Park adjoining 


nut and bolt trade has resulted in the £10 15s. quotation | in the near future to allow of any large development! the docks. In order to find employment for a large number 
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of workers, it has been decided to start operations as soon 
as possible, an arrangement having been come to with the 
Government, whereby, under certain conditions, the 
Government will pay part of the interest for a term ad 


years on the capital to be raised for the work. 


Death of Mr. Richard Wood. 


The death is announced of Mr. Richard Wood, | 
mining engineer, Wigan and Southport, at the age of 
fifty-two. Mr. Wood was a director of John Wood and | 
Sons, engineers and ironfounders, and makers of colliery | 
appliances, Barley Brook Foundry, Wigan. | 


The Engineers’ Club. 


The latest addition to the premises of the Engi- 
neers’ Club, Manchester, is a large room which can be 
used either as an extension of the existing smoke-room, 
or can be shut off to provide accommodation for meetings 
of societies. The room, which is now approaching com- 
pletion, will be somewhat larger than the existing smoke- 
room, and will be capable of seating over 100 persons 
in comfort. The club premises are now being equipped 
throughout with a system of central heating. 


Manchester Association of Engineers. 


The first meeting of the members of the Man- 
chester Association of Engineers for the new session was 
held on Friday last at the Memorial Hall, Manchester, 
when Mr. Cecil Bentham, M.I. Mech. E., delivered his 
presidential address, in the course of which he traversed 
a very wide field, including economics, post-war trade 
problems, transport problems, &c. Referring to the recent 
railway amalgamations, Mr. Bentham said that one of the 
arguments in favour of amalgamation was that it would 
make possible the use of more standardised appliances 
in all branches of engineering. The number of types of 
locomotives, for instance, would be reduced, and certain 
works would be maintained on specified types of plant. 
From a purely production standpoint, he said, this would 
tend to give greater efficiency, but from the aspect of new 
developments, it was improbable that there would be 
as much elasticity in the future as there had been in the 
past. Another aspect which Mr. Bentham referred to 
was the restrictive effect on the movements of personnel 
from one company to another. Interchanges of staff 
from one company to another were likely to be effected 
in future solely for the convenience of the organisation, 
and with very little consideration for the individual. 
The tendency would, therefore, be to circumscribe the 
movements of the individuals. On the subject of road 
traftic the President remarked that the present generation 
of civil engineers had reason to be proud of the new roads 
from the point of view of permanence, good surface and 
cleanliness. In many towns road traffic was becoming 
a difficult problem, and engineers could look forward 
in the near future to more work arising out of the traffic 
problem. With regard to transport by air, the author 
said that the future of aircraft for commercial purposes 
was still extremely hazy, but was intimately bound up | 
with the further progress of engineers into regions at | 
present unknown. During the evening the President | 
presented the Constantine gold medal for the best paper 
read during the past session to Mr. Bailey, works manager 
to the Metropolitan-Vickers Electric Company, Trafford 
Park, and the Butterworth medal for the best contribu- 
tions to the discussions was presented to Mr. H. Ashbridge, 
general manager of the Churchill Machine Tool Company. 





BARROW-IN-FuRNESS, Thursday. 


}and made considerably wider. 


Hematite. | 


The signs of improvement of trade mentioned 
last week are a little more discernible to-day. Although 
there is no evidence of anything like a possible boom, the 
general tone is improving, and makers are receiving 
evidence of better trade by the number of inquiries they 
we getting. Competition is keen and prices at present 
do not allow of much margin. There is little sign of 
placing orders of any bulk for forward delivery, and until 
this takes place substantially, it cannot be said that fresh 
confidence in the hematite pig iron trade has been estab- 
lished. Still, the signs are better than they have been 
for some time, and if only the horizon was clear of labour 
trouble, trade would be much better. Business on con- 
tinental account is about the same. There is an improving 
tendency, but it is not very well defined as yet. Occa- | 
sionally, hopes are raised as regards American business. 
Some time ago there appeared a chance of better business 
being done over the Atlantic, but it fell away again. 
Now there is evidence of more inquiries, and there may 
be an improvement in this trade. Inquiries from the 
Midlands are better, and there is also more tonnage being 
ordered for Scotch The charcoal furnace is still 
engaged, business being fairly good. 





users. 


Iron Ore. 


Chere is not much life in the ore trade yet, 
but as soon as more funaces are put into blast there will 
be an increase in the amount of ore brought up. There 
is not much trade outside the district. Some mines are | ¢ 
practically idle, whilst others are by no means at full 
strength. Foreign ore is in moderate demand, and will 
continue to be so for some time yet, as stocks still exist 
in the district 


speciality at ‘ 
hammers, and other tools used in excavation work, quarries 
and public works, are in good demand, and shipments 
of them have been increasing for some time. 
factory feature about this branch is that the users are 
reported to be attaching more importance to quality, 
and less to price, than has been the case for some years. 


unsatisfactory position. 
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company, of which Mr. Tosh, the manager of the late 
company, is the principal member. It is understood 
that the company will include ordinary foundry work 
in its operations. 








SHEFFIELD. 
(From our own Correspondent ) 


The Heavy Steel Trade. 


THERE is not much satisfaction in reporting 
on the condition of the steel trade of Sheffield these days. 
Week after week the story is the same, of plants running 
up to only a part—in some cases a small part—of their 
capacity, and of the placing of new orders on anything 
but a satisfactory scale. This week, one can only say 
that the situation is no better; in fact, the reports from 
a majority of works are that there has been a further 
decline of orders, and of work on hand, as regards both 
raw steel and finished goods, especially files. The railway 
steel departments continue to be fairly well employed 


on axles, tires and springs, and the recent announcement | 


of the placing of large orders by the London and North- 
Eastern Company holds out the promise of a further 
large amount of work for Sheffield. 


Bridge and Girder Work. 


Sheffield steel manufacturers did not find any- 
thing very cheering in Sir W. Joynson-Hicks’ reply to 
a deputation from Barrow last week, with its reference 
to the conversion of armament plants to girder making. 
Those plants have already been turned over to peace 
purposes as far as possible, but it is questionable whether 
they are wanted at present, as the ordinary peace equip- 
ment is on such a large scale. Mr. William Clark, managing 
director of Vickers Limited, points out that the steel 
works of the country are already more than ample to 
fulfil all the requirements that may arise, and that not 
one of them is fully employed to-day. He adds that it 
is a well-known fact that of the works at Appleby, Froding- 
ham and elsewhere, which make girders, there is scarcely 
one fully employed, while some are not making even half 
their capacity. This being so, it does not look as if the 
placing of orders for £2,000,000 or £2,500,000 worth of 
steel for bridge girders, which Sir W. Joynson-Hicks 
spoke of on Monday, will exactly fill Sheffield with work. 
At the same time, the trade will look hopefully to this 
new Government programme, which is to embrace the 
reconstruction of 150 bridges, and the building of some 
new ones. It is naturally to be expected that the orders 
will be evenly distributed, and that Sheffield will get its 
share. The negotiations with regard to the building 
of the bridge over Sydney Harbour, which will call for 
some 60,000 tons of steel are also being keenly followed 
in Sheffield. 


Sheffield Bridge Work. 


Sir W. Joynson-Hicks, in his speech on Monday, 
referred to bridges in Sheffield, and in this connection 
it may be mentioned that the Corporation of this city 
has anticipated the Government’s programme. Quite 
recently, an important bridge at Owlerton was widened, 
and the scheme found employment for a considerable 
number of men whose names were on the unemployment 
register. During the coming winter the Leppings-lane 
bridge is to be strengthened and widened, while the Stani- 
forth-road and Broughton-lane bridges are to be rebuilt 
There are other bridge 
schemes, but the plans for them have not yet been adopted. 


Crucible Steel and Tools. 


The crucible steel trade, which showed a little 
improvement a few weeks ago, has fallen off again, and 
is in a very unsatisfactory position. Business is given 
out in a hand-to-mouth fashion, and it is no uncommon 
thing for firms to start the week not knowing whether 
they will be able to run their furnaces one day or four. 
Many of the orders placed are of a trifling character— 
hundredweights being specified where tons were formerly 
the custom. There has also been a considerable drop 
in the demand for files. On the other hand, brisk business 
is being done in cold rolled steel, some of it for export, 
motor steel, saws, edge tools and steel sheets, as well 
as for rolled steel ribs for umbrellas, which have been a 
Stocksbridge for many years. Heavy 


A satis- 


Cutlery and Plate. 


The Christmas season trade is disappointing, 


There is a very large aggregate 
output, but the proportion of cheap goods is unprece- 


- > : 
| and, for the period of the year, these industries are in an 
| 


dentely large, and the demand for the best lines is corre- 
spondingly small. 
knives, especially of the stainless variety, while spoons 
and forks, which have been selling freely all through the 
vear, are 


There is still a good demand for table 


now being called for in still larger numbers. 





Steel. 


The steel trade is fair with much competition 
for contracts. The Workington rail mills have the Gold 
Coast order for rails previously referred to, and there 
are also about 7000 tons of fish-plates and steel sleepers 
to deliver, but the deliveries are spread over 10 months 
from the time of booking the contract. The Barrow rail 
mills have work on order which will take the rail mills 
and merchant mills until the middle of next month to 
complete, and other orders are expected. The foundries 
are moderately employed. The hoop and section mills 
are busy. The Griffin works, which were largely engaged 
in making chilled steel wheels, and which were cl 
down some time ago, have been taken over by a new 


An interesting item is that one firm has been busy on 
pocket flasks for the United States ever since prohibition 
came into force in that country, and has exported many 
thousands. The difficult position of the trade as a whole, 
however, is shown by the fact that one of the largest 
and busiest plate houses in the city gave notice to 200 
of its hands to cease work last week-end, and was only 





enabled to withdraw the notices by the receipt of substan- 
tial orders a few days before they were due to expire. 
There has been much difference of opinion in the cutlery 
trade as to the relative merits of hand-ground and machine- 
ground knives, and it is interesting to note that the 
Admiralty, which is now asking for tenders for 62,000 
table knives, stipulates that they shall be machine-ground. 











In the case of 3000 hollow-ground razors which are wanted, 
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it is specified that they may be either hand or ma: 
made. 


hine 


Popularising Electricity. 


The Electric Supply Committee of the Shefiield 
City Council is inaugurating an interesting scheme for 
popularising the use of electricity among the working 
class. A sum of £10,000 has been voted, with which i; 
| is proposed to fit up 2000 houses with an average of foyy 
lamps each. The chairman of the committee expresses 
| the opinion that he will be able to let out lamps at iq 
each per week. The full details of the scheme are to hp 
| worked out by the committee. At present the basis 
on which the charges will be made has not been settled 
In any case the Corporation will install the wiring and 
fittings, including the lamps, but there are two proposals 
as to the way the rent shall be levied. One is that the 
tenant shall pay a quarterly rent for the use of the install» 
tion, and that the current shall be paid for either through 
a slot meter or by a quarterly account. The alternative. 
which the committee is rather in favour of at the moment. 
is that the payments for installation and current should 
be combined, a slot meter being so adjusted as to include 
| the cost of the installation in the price charged per unit 
This would mean that for something like nine years the 
rental would be 6d. per lamp per quarter, or an addition 
of 14d. per unit used, the average consumption being tal 
at 20 units per house per quarter. 





Important University Change. 


Dr. William Ripper, the well-known Professor 
of Mechanical Engineering and head of the Engineering 
Department of the University of Sheffield, is retiring, ha 
ing reached the age of seventy. He is to be succeeded 
by Dr. F. C. Lea, at present Professor of Civil Engineering 
at Birmingham University. Dr. Ripper is one of the most 
eminent engineering authorities in the country. He has 
been associated with the Applied Science Department 
ever since it was established, on a very small scale, as a 
section of the old Firth College, in 1884, and has been its 
Principal since 1890. He has seen it develop into one of 
the foremost technical institutions in the world, and h 
had a principal share in bringing it to its present position. 
He is to retain a close connection with the University 
as Emeritus Professor of Mechanical Engineering anc 
Adviser in Technology to the Applied Science Committe: 








NORTH OF ENGLAND. 


| (From our own Correspondent.) 


| 
| 


The Trade Situation. 

TuovuGen there is not much actual unprovement 
|in the trade position in the North of England there is 
| certainly a more hopeful feeling, and the opinion is gaining 
| ground that the winter months will see a marked revival 
| The great schemes of railway development and bridge 
| building should benefit this district considerably. The 
programme of work to be undertaken by the London and 
| North-Eastern Railway Company is very extensive, and 
| includes new coal shipping staiths at North Blyth ; staiths 
at West Dunston ; dock gates at Tyne Dock ; Priory yard 
| sidings and other additional works at Hull; marshalling 
| yard at Dringhouses, York ; renewal of bridges, and new 
| machinery for the Darlington shops. A big effort is also 
| to be made by the company to overtake the arrears on 
locomotive and rolling stock building which accumulated 
| during the war and the period since the Armistice. The 
| normal stock-building programme has been increased to 

meet the situation, and also to provide more employment 
| for the operatives in the shops. The new wagon works at 
Darlington are now in full operation, and they have a 
capacity of 10,000 wagons a year, while sufficient land has 
| been taken for immediate extensions if required. In 
cidentally, the building programme will react on the allied 
trades which supply the material for locomotive and 
carriage building, such as the iron and steel industries and 
electrical equipment firms 





Cleveland Iron Trade. 


Without being positively brisk, business in Cleve 
land iron continues upon a somewhat improved scale, and 
there is a general feeling that once the boilermakers 
| dispute is settled, as it must be sooner or later, a brisk 
demand will probably arise. An encouraging feature at 
the moment is the interest displayed by continental con 
sumers in the Cleveland market, and quite a number of 
orders have been placed, although these are chiefly for 
hematite. Cleveland iron is also regaining its footing in 
the Scottish market, and although consumption in Scot 
land generally is restricted, makers in this district are 
getting a bigger share of the business. Prices are firmly, 
maintained, No. 1 being 102s. 6d.; No. 3 G.M.B., 96s 
No. 4 foundry, 91s. ; and No. 4 forge, 88s. 6d. 


| 





Hematite Pig Iron. 


A much firmer tone characterises the East Coast 
hematite pig iron trade. Quite a number of contracts 
have been placed for delivery to the end of the year, and 
there are actually inquiries circulating for the first quarter 
of 1924. There are now no sellers below 99s. per ton for 
mixed numbers and 100s. for No. | quality 





Iron-making Materials. 


The foreign ore trade is lifeless, consumers show 
ing no disposition to do business. Best Rubio ore is still 
quoted at 23s. per ton c.i.f. Tees. There is again a very 
strong demand for coke, and it is only the fact that the 
consumption at the local blast-furnaces is so very restricted 
that enables them to obtain their necessary supplies. 
Any immediate increase in the number of furnaces operat - 
ing would thus have a tendency to stiffen prices, but for 
the moment 38s. 6d. to 39s. per ton represents about the 
prevailing figure for Durham furnace coke delivered at 
the works. 
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Manufactured Iron and Steel. 


There is a decidedly better tone in the manu- 
factured iron and steel trade, and producers refuse to be 
cared by the statement of the Minister of Health about 
the menace of dumped steel from the Ruhr. It is recog- 
nised that huge quantities of steel will be needed for the 
reat schemes of railway development and bridge building. 
Moreover, it is known that many orders for ships will be 
placed as soon as the boilermakers get back to work, 
ind it is certain that Japan will be a big buyer of British 
teel for reconstruction. Thus the outlook is distinctly 
more favourable, and already business is on an improving 

ale. Prices are firmly maintained. 


The Coal Trade. 


The firmness in tone continues throughout the 
Northern coal trade, with one possible exception. Steam 


smalls are said to be rather easier on account of the | 


creased trade in screened sorts, which renders the pro 
juction of smalls more than usually extensive. There 
has been considerable forward buying going on for the past 
fortnight, which has chiefly accounted for the abnormally 
firm outlook. In most cases, however, the purchases have 
been more or less speculative deals on the part of merchants, 
who evidently are of the opinion that the prospects of the 
trade next year are sufliciently assured to justify what 
are very high prices being paid. Needless to say, the 
anxiety to cover on the part of exporters for their probable 
requirements next year has chiefly accounted for the 
advance in prices, which are rising against themselves 
chiefly The collieries in both counties take a cheerful 
and optimistic view of the outlook for the next six months 
or 80. Many important inquiries are circulating in the 
steam coal section, both on home and foreign account. 
The Norwegian State Railways are in the market for 
25,000 to 30,000 tons of best Northumberland or Durham 
steams, with shipment during November and December. 
he United Steam Shipping Company, of Copenhagen, 
is actively negotiating for the purchase of about 10,000 
tons of steam coals, with a wide range of options for ship- 
ment to the end of December. Among the deals com- 
pleted during the past few days are prime Durham gas 
coals at 24s. per ton f.o.b., with shipment monthly over 
the whole of next vear ; Wear special gas coals at 24s. 6d. 
per ton f.o.b., over the whole of next year ; second Durham 
as coals at 22s. 6d. per ton f.o.b., for the same period ; 
best Durham coking at 24s. per ton f.o.b., over the whole 
of next year; and good ordinary coking at 23s. 6d. per 
ton, for the same period. These prices, though considered 
good for forward shipment, do not exclude the probability 
of further advances, which, judged by present appearances, 
There has also been some forward 
buying of patent oven coke. Among the transactions 
recorded are 42s. 6d. per ton f.o.b. for a well-known brand 
of best Durham coke, and also 43s. 3d. per ton f.o.b. for 
another first grade of patent oven coke, with shipment in 
both cases monthly from January to December next year ; 
and also the same brand of patent coke at 44s. per ton 
f.o.b., with shipment monthly from January to June next 
vear. As the result of the recent activity, most of the 
Northern collieries are in an exceptionally strong position, 
and are fairly well sold out for the rest of the year. 


might easily take pl we 








SCOTLAND. 
From our own Correspondent.) 


Dulness Unrelieved. 


NoTHine has occurred during the past week 
calculated to brighten the existing dulness in industrial 
circles. A more stable state of affairs is very necessary 
both on the Continent and at home before any lasting 
improvement may be anticipated. The continuance 
of the boilermakers’ strike is much to be deplored, and the 
effect is such that it is questionable if many of the local 
steel and ironworks are really justified in remaining open. 
Inquiries for various descriptions of material are reported 


from time to time, but it seems that local producers are | 


ot prepared to accept business at prices which appear 
satisfactory in other districts at home. Unemployment 
is as heavy as ever, and an immediate commencement 
of some of the Government schemes would be a great 
benefit locally, even although the boilermakers’ strike 
should come to a speedy end 


Pig Iron Weakening. 


Chere is no appearance of any expansion in the 
pig iron trade, and while quotations for hematite are 
nominally unchanged, it is probable that a cheaper figure 
can be obtained for a good order. Foundry qualities 
are easier at £5 3s. 9d. for No. 1, and £4 18s. 9d. for No. 3, 
and a further reduction may be announced before the week- 
end. Any business passing is confined to very small 
lots, whether for home delivery or shipment, and the out- 
put, small as it is, easily covers all demands. 


Few Orders for Plates and Sections. 


Practically nothing fresh has been made public 
regarding the position at the steel works. The home de- 
mand for plates and sections is, naturally, at a low ebb, 
while for export very keen prices have to be quoted to 
secure anything for export. For shipment, somewhere 
about £9 7. 6d per ton is named for plates, and £8 12s. 6d. 
per ton tor sections. 


Steel Sheets. 


The position at the sheet mills is comparatively 
yood. A fairly regular supply of orders is coming along 
for light gauges for export. Galvanised descriptions, also, 
are having a good share of the business passing. Prices 
are firmly held. 


Bar Iron Stagnant. 


So far as can be ascertained the bar ironmakers 
are finding it increasingly clifticult to secure sufficient orders 


to provide even a small percentage of employment. 
Neither for home delivery nor export is there any expan 
sion in the demand, and buying is purely of a small day- 
to-day description. These remarks apply, also, to the 
re-rolled steel department. Home prices are unaltered, 
and export quotations are round about £11 5s. per ton 
for Crown iron bars, and £10 2s. 6d. per ton for steel bars. 


Export Coal Firm. 


The export department of the coal trade continues 
to improve, and firmer prices are being asked for round 
fuel, many descriptions of which are fully booked for a 
week or two ahead. Lanarkshire ells and splints are well 
placed at present, and stearns are improving. The Lothiar 
collieries have booked plenty of orders for large coal 
and will not be too anxious to sell for ten days or two 

| weeks ahead. The same remarks apply to the Fifeshire 
| collieries. Active conditions prevail at the loading ports 
in the latter district, and the turn is one of fully a week at 
least. Washed nuts in al! districts are showing a moderate 
turnover at slightly easier prices. Aggregate shipments 
for the last week amounted to 340,763 tons, compared 
with 351,911 tons in the preceding week, and 237,657 
|} tons in the same week last year. The home market is 
somewhat busier, due to increasing demands for gas, 
electricity and household purposes, but the industrial 
| requirements remain meagre in the extreme 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Coal Trade Position. 


THERE is room for considerable improvement in 
the general state of the steam coal trade. Last week the 
arrival of tonnage which had been delaved by the severe 
gales was very satisfactory, and for once in a way steamers 
were kept waiting for a berth to load, but this week the 
position in respect of tonnage is not by any means so good. 
It was expected that over the last week-end a considerable 
amount of tonnage would have put in its appearance, but 
it was evident that bad weather had again delayed vessels, 
and the result has been that the conditions have not been 
at all favourable for collieries. They have had great 
difficulty in providing empty wagons in order to enable 
their collieries to keep working, and unfortunately it is a 
fact that broken time at the pits has been all too frequent, 
thus causing a good deal of dissatisfaction. At the same 
time, outputs are too large for the present demand, so 
that it is not at all surprising that the tone of the market 
is far from being steady. Of course, the individual position 
of collieries varies to a marked extent, and while one may 


of its absence. Values of coal depend upon the situation 
of individual collieries, and it is obvious that prices must 
be affected and be very irregular. Unfortunately, the 
foreign inquiry for coal is on a very restricted basis, and 
marks no improvement upon the experience of the past 
few weeks. There is no inclination on the part of foreign 
buyers to operate, except for small cargoes to meet urgent 
needs, but these are very limited. At the same time coal- 
| owners continue to assume a fairly cheerful air regarding 
the future, though at the moment there is no indication 
as to where the demand is to come from 


Tin-plate Deal. 


With regard to the amalgamation of Richard 
Thomas and Co., Limited, and the Grovesend Tin-plate 
Company, Limited, to which reference was made last 
| week, it is now confirmed that under the scheme the share- 
| holders in the Grovesend Company are to get 375,000 
| ordinary £1 shares in Richard Thomas and Co., and, in 
| addition, £725,000 cash in exchange for their 500,000 
| 
| £1,100,000, which covers the whole of the ordinary shares 
| of the Grovesend Company. 
Co. take over the whole of the Grovesend undertaking, 
including profits as from the date given for the handing 
over, this being March 31st. 


Tin-plate Trouble Deferred. 


During the latter part of last week some alarm 
was occasioned by the threat of serious trouble in the tin- 
plate trade by reason of the decision of the engine drivers 
and firemen to present six days’ notice on Monday last. 
This decision was come to without the sanction of the 
}aen’s union, and, of course, the serving of such notices 
| would have been quite out of order, in view of the present 


agreement. Some time ago, demands on the part of these 
men were submitted to the Conciliation Board, but were 
turned down. What the Board did was to grant an increase 
| of a flat rate of 3} per cent. to all men employed in the 
trade, this being equivalent to an increase of 9d. in the 
pound. The engine drivers and firemen were more dis- 
satisfied with this arrangement than other workers, for 
the reason that they are amongst the lowest paid in the 
industry. Several delegate meetings have lately been 
held, and they culminated in the decision of the men to 
enforce their demands of day rates of 13s. for engine drivers 
and 12s. for firemen. This means an increase of from 2s. 
to 3s. upon the existing rates. However, as the result of 
a week-end meeting held at Swansea, which was attended 
by Mr. William Pugh, the district tin-plate organiser and 
| secretary of the Transport and General Workers’ Union, 
it was decided to withhold notices for a fortnight on the 


} 
| 
| 


understanding that Mr. Pugh would in the meantime confer 
with the officials of the Industrial Council with a view to 


|an amicable settlement being arrived at on the question 
|of wages. 


Loading Facilities. 


plates into vessels with the minimum of damage. Interest 


centred in the appliance provided by Mr. David George | 
and Mr. George Rowe, managing director, Upper Forest | prepared to provide subject matter to go with the slides 





Grovesend £1 shares. The total purchase price is therefore | 


Messrs. Richard Thomas and | 


Last week-end a number of dock officials and 
others were present at the King’s Dock, Swansea, to 
witness experiments of devices for the loading of black 


and Worcester Works, and also in an appliance of a kindred 
type entered by Mr. George Scott, of Newport. No 
authoritative decision regarding the respective merits of 
the appliances was come to, the result of the test being 
largely a matter of opinion. 


New Works. 


Recently quite a number of inquiries heve been 
received from industrial undertakings regarding sites 
for works in South Wales. Many of these have been in 
respect of sites at Swansea, and others at Cardiff and New- 
port. One which is of more than ordinary interest con 
cerns the Poldi Steel Company (England), Limited, the 
representatives of which have inspected a site at Cardiff, 
but it is probable that no decision will be come to regarding 
the position of the company’s proposed works in this 
country for two or three weeks. Areas in the Midlands and 
elsewhere have also been inspected, and whether Cardiff 
will be ultimately chosen depends upon the result of the 
negotiations with regard to sites in other areas and the 
facilities that are offered. This company so far has no 
works in this country, but it has big works in Czecho 
Slovakia, where it produces large quantities of high-grade 
steel, which is used chiefly in motor construction. The 
idea is to start similar works in this country and for a 
similar purpose 


Current Business. 


The steam coal market continues to be in a 
featureless condition. The demand is on the quiet side, 
and as supplies of coal are much in excess of requirements, 
the tone of the market is easy. This applies more par- 
ticularly to large coals than to small qualities, which, 
owing to the numerous stoppages at the collieries of late, 
have become scarcer. As a consequence, small coals are 
anything from 6d. to Is. per ton higher in value than a 
week ago, and the superior descriptions are relatively the 
steadier. Coke is rather better, but the demand for patent 
fuel continues to be slack on account of the price of that 
commodity being rather out of proportion to steam coals 
Anthracite coals are a shade irregular, and for large 
qualities the tone is somewhat quiet. Nuts are steady, 
and there is a good inquiry for duff, beans and peas ; but 
otherwise there is not much life in the market at the 
moment, though in view of the winter demand for these 
qualities, the conditions should improve before long. 





CATALOGUES. 


Ozonain, Limited, 96, Victoria-street, Westminster, 8.W. | 
Illustrated pamphlet describing the Ozonair installation on the 


: | Central London Railway. 
| have a spell of regular work by reason of tonnage being to | 


hand, others are placed in an unenviable position by reason | 


British Taomson-Hovuston Company, Limited, Rugby. 
Descriptive List No. 5301 A, giving particulars of direct-current 
motor control panels, type C.D.M.; and Descriptive List No 
5113, giving particulars of series-parallel starting switches, air 
break, type B.Q., for two-phase squirrel-cage induction motors 














LAUNCHES AND TRIAL TRIPS. 


Britisu Hussar, steel tank steamer; built by Swan, Hunter 
and Wigham Richardson, Limited, to the order of the British 
Tanker Company, Limited ; dimensions, 455ft. by 57ft. beam ; 
to carry 10,000 tons of oil. Engines, set of turbines of Metro 
politan-Vickers-Rateau type constructed by the builders ; 
trial trip, October 9th 


GUJARAT, single-screw motor vessel; built by Harland and 
Wolff, Limited ; to the order of Andrew Weir and Co.; dimen 
sions, 384ft. by 48ft. by 36ft.; 4320 gross tonnage Engines, 
one set of six-cylinder Diesel engines; constructed by the 
builders ; launch, October llth, 1923. 


Port BRIsBANE, twin-screw steamer; built by Workman, 
Clark and Co., Limited; to the order of the Commonwealth 
and Dominion Line, Limited; dimensions, 498ft. long; 9000 
gross tonnage. Engines, triple-expansion ; constructed by the 
builders ; launch, October 11th. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


FARMER, STEDALL AND Co. are now sole agents in Great Britain 
for Messrs E. Reinesker, of Chemnitz Gablenz, Saxony. 





Mr. Rotanp Woops, who has been assistant secretary of the 
National Federation of Iron and Steel Manufacturers since it 
was inaugurated, has been appointed secretary of the Incor 
»orated Swansea ana District Freighters’ Association Mr. 
Woods will take up his duties in Swansea on November Ist next 





AT a recent meeting of the directors of the Leeds Forge Com 
pany, Limited, Mr. Francis Lawrence Lane, of Leeds, was elected 
to a seat on the board. The other members of the board ar: 
Mr. William Lionel Hichens, chairman; Mr. Arthur Stowey 
Bailey, M. Inst. C.E., managing director ; Sir Alexander Gracie, 
K.B.E., and Mr. Robert Whitehead 








CONTRACTS. 





Tue Corporation of Glasgow has just placed a repeat order 
with the Mirrlees Watson Company, Limited, for two surface 
condensing plants to work in connection with two 15,000 
kilowatt turbo-alternators, to be supplied by C. A. Parsons and 
Co., Limited, for the Dalmarnock electric power station. Th« 
eondensers are to have 26,000 square feet cooling surface, and 
will be designed so that one half may be kept working while th: 
other half is open for cleaning and inspection 


Aw order for three water turbines, each of 7300 horse-power 
under a head of 45ft., has just been received by Vickers Limited 
( Hydro-electri: Department ) from the ( ity of Winni pe g, Canada 
These turbines are for extension to the power station at Point 
du Bois on the Winnipeg River, and are of much larger 
capacity than the turbines already installed. It way be added 
that over 750 tons of water turbines have been shipped to India 
and New Zealand from Messrs. Vickers’ shops since June of 
this year. 








LANTERN S.iipes.—Meldrums, Limited, offer to lend a set of 
lantern slides dealing with fuel consumption, &c., to societies 
and other institutions for lecturing purposes. The firm is also 
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Current 


TRON ORE. 


N.W. Coast 
Native 

(1) Spanish 

(1) N. African 


N.E. Coast— 
Native : 
Foreign (c.i.f.) 


PIG 


2) ScorLanp 
Hematite . . 
No. 1} Foundry 
No 3 Foundry 

N.E. Coast- 

Hematite Mixed Nos. 

No. I 


Cleveland— 
No. I 
Silicious Iron . 
No. 3 G.M.B. .. 
No. 4 Foundry 
No. 4 Forge 
Mottled 
White 
MipLanps— 
(3) Stafts.— 
All-mine (Cold Blast) 
North Staffs. Forge* 
Foundry .. 


” ” 


(8) Northampton— 


£ ses. d. 
§ 5&6 OW 
eo 2:3. 
418 9. 
19 0. 
oS @ ea 
oS 2 6. 
5 00. 
7m ©. 
Gre ©. 
hy a eS 
9 6. 
6 @. 
9 36. 
412 6Gto 5 0 


Foundry No. 3 4 
es Forge 4 
‘8) Derbyshire— 
No. 3 Foundry 4 
Forge 4 
$) Lincolnshire— 
Basic wt 4 
No. 3 Foundry 4 
No, 4 Forge .. 4 
(4) N.W. Coast— 
N. Lanes and Cum.— 
Hematite Mixed Nos. .. t 


Home 
£ 6. 

ScoTLanp— 

RD «co st ee ee 

Best - — 
N.E. Coast— 

Crown Bars .. .. ..12 0 

Tees “<0 =s “ake 
Laycs.— 

Crown Bars .. .. .. 12 0 

Second Quality Bars .. Il 5 

res 
5. Yorxs.— 

Crown Bars .. .. .. 12 0 

Best eo Ge. ter tee ae 

Hoops. ae ae 
MIDLANDS 

Crown Bars . er Ol 

Marked Bars (Staffs.) .. 14 10 

Nut and Bolt Bars 10 12 

Gas Tube Strip 12 10 


10 
12 


10 


Oto 4 2 


Oto 4 5 


= 


0 (a) 


0 (b) 


TRON. 


O. ws 


—) 


to 12 10 


to 10 15 


ceco 


6) Home. 
£ s. d. 
(5) Scortanp— 
Boiler Plates .. 13 00.. 
Ship Plates, jin.and up 10 0 0.. 
Sections .. S. 0m 915 0. 
Steel Sheets, #/,,in.tofin. 12 10 0 . 


Sheets (Gal. Cor. 24 B.G.) 


(1) Delivered. 


(6) Home Prices—All delivered Glasgow Station. 


19/6 to 26/- 
23/- 
23/- 


Export. 
£ 3s. d. 


a 
ts 
>: 


15 6 
lt 0 


- 


=i 


Export. 
£ «sd. 


0 


(7) Export. 
£ s. d. 


(2) Net Makers’ works. 


N.E. Coast— 


Ship Plates 
Angles... 
Boiler Plates .. 
Joists 
Heavy Rails 
Fish-plates 
Channels 
Hard Billets 
Soft Billets 
N.W. Coast— 
Barrow-— 
Heavy Rails 
Light » 
Billets 
MANCHESTER— 
Bars (Round) 
» (others) 
Hoops (Best) .. 
» (Soft Steel) 
Plates Fe 
” (Lanes. Boiler) 
SuEeFFrIeLp— 
Siemens Acid Billets 
Bessemer Billets 
Hard Basic as 
Intermediate Basic 
| Soft Basic 
ane 
Soft Wire Rod 
MIDLANDs— 
Small Rolled Bars 
Billets and Sheet -bars 
Gas Tube Strip 





| Sheets (20 W.G.) 

Galv. Sheets, f.0.b. L’pool 
Angles 
Joists 
Tees 


Bridge and Tank Plates 


Swansea— 
Tin-plates, I.C., 20 by 14 
Block Tin (cash) 
os (three months) 
Copper (cash) +. 
» (three months) .. 
Spanish Lead (cash) 


Spelter (cash) 
» (three months) .. 
MANCHESTER— 


” Electrolytic 
” Strong Sheets .. 


Brass Tubes (Basis price 
» Condenser .. .. 
Lead, English 
»  Foreign.. 


Tungsten Metal Powder 
Ferro Tungsten .. 


” 6 p.c. to 8 p.c. 
o” 8 p.c. to 10 p.c. 


” carbon free 
Metallic Chromium ‘ 
Ferro Manganese (per ton) 


” » T5p.e... 
» Vanadium we 
» Molybdenum .. .. 
» Titanium (carbon free 
Nickel (per ton) 
Cobalt .. ee 
Aluminium (per ton). . 











(3) f.0.t. Makers’ works, approximate. 
Boiler Plates 10/- extra delivered England. 


STEEL (continued). 


Home. Export. 
€edta.d. £ «a. d. 
915 0.. 

960. 

3.00. 

910 0 

910 0 

12 10 0 

9 5 0 

” ewe. 

9 0 0 

S 8 Of.s oo ~ 

9 0 Oto 910 OF 

8 0 Utoll O OF 

10 5 Oto 1010 0 

10 0 Otold 2 6 

6 5 O.. 165 0 0 
13 18 @O.. an 10 0 
915 Otold 0 0 

i3 10 O. 

12 0 0 

3 0 0 

10 5 0 

10 0 0 

8 0 0 

12 10 0 

1110 O 

910 Ote 915 0 

715 Oto 8 5 WO 

10 10 O.. 

11 10 Otel2 0 @ 

19 0 Otold 5 O 

910 0 

910 0. 

010 0... 
10 0 Oto 10 5 0 


»» (three months) 


Copper, Best Selected Ingots 


” Tubes (Basis price) . . 


Specially Refined 


Max. 2p.c. carbon 
o oo BRO oe ‘a 
» » 0.75 p.c. carbon 


» Silicon, 45 p.c. to 50 p.c. 


Ferro Chrome, 4 p.c. to 6 p.c. carbon 


FERRO ALLOYS. 


(All prices now nominal.) 


NON-FERROUS METALS. 


23/1} to 23/3 


201 15 0 

199 17 6 

60 12 6 

61 7 6 

27 7 6 

26 7 6 

32 18 9 

32 3 9 

64 0 0 

65 0 0 

92 0 0 

0 1 1 

0 01 

013 

28 5 0 

27 10 O 

1/10 per Ib. 
1/54 per Ib. 
Per Ton. Per Unit 
£23 0 0O 10/6 
£21 0 0 8/- 
£20 0 0 8). 
-- £60 0 O 18/- 
.. £60 0 0 21/- 
. £70 0 0 22/6 
1/6 per Ib. 
4/3 per Ib. 


£11 
u 


- £19 


. £130 


. £18 for home, 


£20 for export 
10 Oscale 5/- per 
nit 
10 0 scale 6/- per 


unit 


18/- 
9/- 
1/1 


per Ib. 
per Ib. 
per Ib. 


.. 11/6 per Ib. 
. £82 to £100 


(British Official. ) 


(4) Delivered Sheffield. 


Prices for Metals and Fuels. 


FUELS. 


SCOTLAND. 


LANARKSHIRE— 
(f.0.b. Glasgow )—Steam 
* . Ell .. 
* a Splint 
Trebles 
* a Doubles 
ino a. Singles 
AYRsHIRE— 
(f.0.b. Ports)—Steam 
” o Splint 
ho - Trebles 
FiresHirns— 


(f.0.b. Methil or Burnt- 

island)}—Steam 

Screened Navigation 

Trebles 

Doubles 

Singles 

Loruians 

(f.0.b. Leith)}—Best Steam 
Secondary Steam 
Trebles 
Doubles 
Singles 


ENGLAND. 


(8) N.W. Coasr- 
Steams 
Household 
Coke 

NORTHUMBERLAND 
Best Steams 
Second Steams 
Steam Smalls 
Unscreened 
Household 


| DurRwam 





Best Gas 
Second 
Household 
Foundry Coke 
SHEFFIELD 
Best Hand-picked Branch 
Barnsley Best Silkstone 
Derbyshire Best Brights 
” » House 
» » Small _,, 
Yorkshire Hards 
Derbyshire _,, 
Rough Slacks 
Nutty - 
Smalls 


Blast-furnace Coke (Inland). . 


(Export) 


CarpiFF— 
Steam Coals : 
Best Smokeless Large 
Second ,, 
Best Dry Large 
Ordinary Dry Large 
Best Black Vein Large 
Western Valley _,, 
Best Eastern Valley Large 
Ordinary 2 = 
Best Steam Smalls 
Ordinary - 
Washed Nuts is 
No. 3 Rhondda Large .. 
Smalls 
Large .. 
Through 
Smalls 


No. 2 °° 
Coke (export) 
Patent Fuel ee 
Pitwood (ex ship) .. 


SwanseEa— 


Anthracite Coals : 
Best Big Vein Large 
i cs of se 
Red Vein. . ae He 
Machine-made Cobbles 
Nuts. . 
Beans 
Ps oh - de 
Breaker Duff .. 
Rubbly Culm 

Steam Coals : 
Large 
Seconds 
Smalls .. .. 
Cargo Through 


Large Nuts 

















































Export 


21,6 
23/6 
23/6 to 25). 
24/6 


21/3 to 23/6 
27/6 
26/9 
23/9 


22/6 


te to te ts © 
ow w 


w+. 


34/2 
46/8 to 57 
43/6 


a 


24/6 to 25/- 

22/6 to 23). 

15/- to 16/6 
20/6 


24/- to 25 
22/6 to 23/6 
25/- to 28 
. 50/- to 52/6 
Inland. 
31/6 to 32/6 
27 /6 to 29/- 
27/- to 29/- 
23/. to 24/- 
21/- to 22/6 - 
15/- to 16/- 
21/- to 23/- -— 
20/- to 22/- _ 
11/6 to 13/6 -— 
10/- to 12 - 
Ti-to 9 —_ 
-- «+ S83/- to 33/ 
f.o.b. 38 /- 


(9) SOUTH WALES. 


27/6 to 28/6 
26 /6 to 27/- 


28/. to 28/6 
26/- to 27/- 
27/- to 27/6 
25/6 to 26/6 
24/6 to 25/6 
23/6 to 24/6 
18/- to 19/- 
16/- to 18/- 
27/6 to 30/- 
28/- to 29/- 
24/- to 25/- 
23/- to 24/- 
18/6 to 19/6 
16/- to 17/- 


42/6 to 50/- 
29/- to 32/- 
29 /6 to 30/6 


47/6 to 50/- 
35/- to 40/- 
32/6 to 35/- 
57/6 to 60/- 
60/- to 62/6 
45/- to 47/6 
28/- to 30/- 
12/6 to 13/- 
15/- to 16/- 
24/- to 25/- 
22/- to 23/- 
14/- to 16/- 
19/- to 21/- 









(7) Export Prices—f.o.b. Glasgow. 


8) Except where otherwise indicated, coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on rail at ovens and f.0.b. for export. 


* Quotations extremely high and nominal. 


t Latest quotations available. 


(a) Delivered Sheffield or Glasgow. 











(5) Glasgow, Lanarkshire and Ayrshire. 


(9) Per ton f.0.b. 
(b) Delivered Birmingham. 
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French Engineering Notes. 


(From our Correspondent in Paris.) 


Protection and Trade. 


Tue French metallurgical trades are not so far | 
those | 


self-supporting that they can afford to neglect 
foreign markets which have always provided the principle 
element of prosperity. The work of reconstruction, which 
has been going on during the past few years, and the 
carrying out of extensive public undertakings, have pro- 
vided the engineering industries with a fair amount of 
employment at a time when there was an entire dearth of 
foreign orders, but the production nowadays is so far in 
excess of normal home requirements that iron, steel and 
engineering firms are obliged to give special attention to 
the foreign trade. 
regarded as a leading customer for the engineering products 


of this country, her Colonies and Dominions have offered | 
. very wide field for French activities, and the prospect | 
that a zollwerein may be created within the British Empire, | 


that may close the Dominions and the Colonies to French 
enterprise, is causing a good deal of uneasiness here. Until 
recently, the French policy has been one of strict reci- 





British Patent Specifications. 


When an invention is communicated from abroad the name and 


address of the communicator are pri in italics. 
without drawings. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 26, Southampion-buildings, Chancery-lane, W.C. 
at ls. each, 

The date first given is the date 
at the end of the abridgment, is 
complete Specification. 


of application ; the second date, 
the date of the acceptance of the 


While Great Britain itself can hardly be | 


| STEAM GENERATORS. 
203,606. December 28th, 1922.—Tuxrma. Srorace Systems, 


Babcock and Wilcox, 
street, London, E.C. 4 
This system is intended 


Limited, Oriel House, Farringdon- 


for supplying low-pressure steam for 


When an abridgment is not illustrated the Specification is 





is divided equally between the long-distence transmission 
line I and the artificial conductor K. The current coming from 
the transmission line I to the exchange and thence to the sub- 
scriber’s station A acts through the transformers T at the 
exchange on the receiving amplifier M, which sends the amplified 
current through the conductor pair F to the thermo-telephone E. 
—September 6th, 1923. 


203,420. March 14th, 1923.—ImprovemEentTs CONNECTED WITH 
THE RENDERING oF Linge Capacity OF TELEPHONE CABLES 
Unirorm, British Insulated and Helsby Cables, Limited, 
of Prescot, Lancaster; and Frank Mercer, of 14, Saville- 
road, Stoneycroft, Liverpool. 

This invention relates to making the mutual capacity of loaded 
telephone cables uniform. Balancing seamed are used in 
| conjunction with relays and transformers, primarily, in order to 
simplify the construction of the balancing network. In order 
that these relays may operate satisfactorily the networks should 
| have the same impedance as the lines they are intended to 
balance for al! frequencies in the audible range. Under certain 
circumstances the construction of these networks becomes very 
complex, and it is the primary object of this invention to obviate 
these complexities and difficulties and to simplify the construc- 
tion of the networks. After the cable has been jointed between 
loading points and balanced, for the elimination of cross-talk, 
| the mutual capacities either between two conductors of a pair 





heating up cooking apparatus and also high-pressure steam for | 


finishing the process. Steam generated in the boiler A is used 
| in an engine B, and the exhaust is taken to a receiver C, from 


procity, in the sense that concessions were offered for the 


importation of goods that did not compete with home 
manufactures in return for specially reduced duties into 
other countries on French products. As, however, the 
manufacturing industry of this country now covers prac 
tically everything, there is very little that Great Britain 
can offer in return for facilities to export manufactured 
goods to France. The question of reciprocity with Britain 
therefore attracted little until the Conference 
in London began to give prominence to an Imperiai pre 
ferential policy, which, it is feared, may seriously affect 
the commercial situation of France For that reason, 
suggestions are already being made to complete the policy 


attention 


of reparations by bringing under discussion the question 
of European reconstruction, whereby British industries 
would have an advantage in contributing to the 
dey elopment of the Continent 


Coke Reparations. 


The end of the passive resistance in the Rubs 
has not yet seen any considerable increase in the consign 
ments of coal and coke on account of reparations. Never 


theless, the effect has been to check the upward movement 
in prices, which have distinctly sagged during the week, 
and in view of a possible continuous fall in iron and steel 
values, as the result of the promised cheaper supplies of 
coke, there is a tendency on the part of consumers to with 
hold orders At the that threatened 
seriously to disturb the situation has been eliminated by 
of 
the passive resistance, the considerable quantities of iron 
and steel seized in the Ruhr will be returned to their owners 
instead of being thrown on the French market Another 
element of uncertainty is the reported intention of the 
British Government to effect a certain inflation of currency, 
with the idea of facilitating the home trade, and on the 
assumption that this may have the result of appreciably 
lessening the margin between sterling and the it 
feared that the way will be opened for the competition of 
British goods, which are being practically excluded from 
this market by It is fairly certain 
that if the margin were to narrow down the production 
costs in England would be relatively lower than they are 
in France. 


same time, a tactor 


the announcement that, following upon the cessation 


franc, Is 


the exchange rate 


Foreign Orders. 


The activity of the financial groups, in association 
with the big engineering concerns, in securing important 
contracts Poland, Turkey and other countries in 
Eastern Europe has already given good results, and I now 
learn that the Fives-Lille Company has secured a contract 
in Albania for transport reconstruction throughout the 
country. This will involve the building of railways, 
bridges and roads, and the work will be extended over a 
period of about ten years. These contracts are usually 
obtained means of credits offered by the financial 
groups, and even by the French Government, for the 
payment of material purchased in France. On the other 
hand, there dissatisfaction over the reported 
purchase of a considerable number of wagons in Belgium 
by one of the French railway companies. It is urged that 
this work should be kept in the country at a time when the 
wagon builders are almost destitute of employment 
Since the State withdrew its costly guarantee of railway 
debentures, and centralised the control of all the railway 
systems in the Superior Railway Council, with a view of 
rendering them self-supporting, the new policy of economy 
has been extended to repairing old coaches and trucks 
instead of purchasing new ones. The result is by no means 
satisfactory, and it is hoped that the railway companies 
will improve the efficiency of their lines by giving out large 
orders for new rolling stock. 


hy 


1s 


some 


Desert Transport. 


The aviation service in North Africa continues 
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ommercial | 


cooker Di 


When steam is not required 
the boiler 


the 
from C the engine exhausts into the condenser E, 
pressure rises, on account of the greater economy of the engine, 
and high pressure hot water is forced from the boiler into the 


| which supplied. 


F. This water is available to supply steam for com 
pleting the cooking process. A pump G is arranged for returning 
water to the boiler. The change over is operated automatically 
by an apparatus described.— September 12th, 1923. 


receiver 


INTERNAL COMBUSTION ENGINES. 


593 ith, 1922.—-Fvue. Pumps, J. Romeyn, 162, 
Rue Emile Feron, Brussels, Belgium. 

The inventor aims at reducing the frictional resistance of the 

fuel pump by the governor. Fig. 1 


shows a normal fuel pump, the delivery of which is regulated by 


203 December 


mechanism 10 operation 





Fig 2. 


| the tappet A holding up the inlet valve. The amount of opening 
is controlled by the height of the excentric fulcrum of the lever B 
on the governor shaft C. This shaft runs in bearings D. The 
inventor uses a bush E— Fig. 2— in the bearing and oscillates it 
from the lever B, as shown, so as to reduce the static friction 
of the shaft in its bearings..—September 13th, 1923. 


TELEGRAPHS AND TELEPHONES. 


| 203,274. March 7th, 1923.—A System or LONG-DISTANCE 


TELEPHONY, Pertram Edward Dunbar Kilburn, of Chancery- | 
lane Station Chambers, 31 to 33, High Holborn, London, W.C.1. | 


| 
| This invention has for its object to provide a system in which, 
in all cases of long-distance communication, the edvantages of 

employing amplifiers are attainable even when the amplifiers 


to carry out topographical surveys with the object of | 


establishing a route to the Niger Valley, and arrangements | 


are being made to survey a shorter route from Oran. 
Karly in November a party will start from Colomb- 


Bechar, the terminus of the line from Oran, with four 
Citroén-Kegresse cars and an areoplane with folding wings, 
which will be employed for photographing the route and 
for prospecting the unknown part of the desert between 
Ouallen and Tessalit. This will represent the shortest 
distance across the desert—about 1100 miles. It is hoped 
to create an air service that will accomplish the journey 
in two days, and, if possible, a service of endless track 
vehicles, which, it is expected, will be able to travel 
between Colomb-Bechar and the Niger in a week. 








THe demand for electric light in Yorktown, Sas- 
katchewan, is growing so rapidly that two new British 
Diesel engines are to be installed at a cost of 53,000 dollars. 
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| and betteries are provided only at the exchange. The subscriber's 
| station A is provided with a microphone B, a hook switch C, 
a warning circuit D, and a receiver, such as a thermo-telephone 

. Two local conductor pairs F and G lead to the exchange 
and are fed in the rsual manner through choke coils R from ths 
battery S at that exchange. The sending conductor G acts on 
the sending amplifier H at the exchange, the energy from which 
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or between the conductors of each pair of a four-wire core, are 

tested, and the amount of capacity which it is necessary to add 

to each mutual capacity in order to make it equal to some pre 
determined uniform value deduced. Condensers having the 
required values of capacity are then selected and connected 

permanently in parallel as shown by the diagram, in which M 

and N are the mutual capacities of the pairs of conductors A B 

and C D. As an example, the mutual capacities of a given four 

wire core in a 1 2-mile section of cable between two loading 
points are .0750 microfarads and .0738 microfarads. If it 
required to make all mutual capacities equal to .0780 micro 
farads, the condensers added in parallel with M and N in the 
diagram will be approximately .0030 and .0042 microfarads 
respectively. If, in addition to the physical circuit capacities 
just described, it is required to make the phantom circuit capa- 
cities uniform, it will be necessary to connect four suitable con 
densers per four-wire core between A and C, B and C, and A and 

D, and B and D, making a total of six in all.—September 13th, 

1923. 

203,451. July Ist, 1922.—IMPROVEMENTS 
Recetvinc Apparatus, Charles Kingsley 
R.A.F. Station, Calshot, Hampshire. 

This invention relates to improvements in wireless receiving 
apparatus, and its object is to provide means for obviating 
intererfences due to the picking up by the ——e apparatus 
of energy radiated from a magneto or other disturbing source. 
In the diagram A indicates an aerial which is provided with 
ordinary means, such as a variable inductance B and a small 
variable condenser C, by which the aerial as a whole can be tuned 
so that its natural frequency is higher than or different from that of 
the desired incoming waves. E F is a closed circuit, which is in 
serted into the aerial and earth circuit and is tuned to the frequency 
of the incoming waves to be received. he closed circuit E F 
is connected to the grid G and the filament of a detecting valve 

| through a change-over switch H, whereby the effect of the 
potential antinode produced by shock excitation may be elimi 


in 


WIRELESS 
of 


IN 
Chandler, 
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nated. The closed circuit consists of a large condenser E and a 
small inductance F. The break in the magneto excites the 
aerial so that an impulse is sent along it and causes an antinode 
of potential at the point K. When the grid of the valve is con- 
nected to the antinodal point K on the aerial side of the closed 
circuit F F the impulse produces a change of potential on the 
grid, which causes interference. When, however, the grid is 
connected to the nodal point L on the earth side of the closed 
circuit, as shown, the impulse does not produce a change of 
potential on the grid and there is no interference. After the 
first impulse the aerial oscillates at its own natural frequency, 
which is different from that of the incoming waves to be received. 
Thus the oscillating potential across the closed circuit E F due 
to shock excitation is very small. As the circuit E F is tuned 
to the frequency of the incoming waves to be received, a large 
oscillating potential is built up across the terminals of the closed 
circuit and affects the detector so as to give reception without 
interference.—-September 13th, 1923. 


199,038. June 8th, 1923.—IMPROVEMENTS IN AND RELATING TO 
MAGNETICALLY CONTROLLED Vacuum TuBr Devicks AND 
MetTnons oF OPERATING THE SAME, The British Thomson- 
Houston Company, Limited, of Crown House, Aldwych, 
London, W.C. 2. 


The object of the invention is to provide an improved means 
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for transmitting wireless signals by means of a magnetron which 
is adapted to produce continuous electrical oscillations and to 
provide a simple and efficient means for controlling the generation 
of such oscillations. Vacuum apparatus is arranged to produce 
continuous oscillations, the production of these oscillations being 
controlled by an independent magnetic field which is varied in 
accordance with signals. 
be strong enough to reduce the current through the device to 
zero. According to one scheme covered by the patent, con 
trolling windings surrounding the device produce sufficient 
magnetic field to prevent oscillations occurring, and part of the 
windings is short-circuited when oscillations are desired. The 
current which flows between cathode A and anode B through the 
coils C produces a constant polarising magnetic field in the 
space between the electrodes which is in a direction parallel! to 


the axis of the tubes, or at right angles to the electrostatic field | 
Coils C and the battery are so pro- | 


between the electrodes. 
portioned that this constant magnetic field will have a pre 
determined desired value. The inductance Y is coupled to an 
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inductance X. Coils D, which are also in series with the antenna, 
surround the magnetrons. The coils D produce a second mag- 
netic field in the magnetrons, which is superimposed upon the 
constant magnetic field produced by the coils C. When the 
cireuit is connected in the manner shown high-frequency oscilla- 
tions will be produced in the antenna by reason of the coupling 
between coils X and Y and the effect of the magnetising field of 
cols D. The current between the electrodes will thus vary. 
Che current flowing in the external circuit, however, which is 
commonly called the plate circuit, may be considered as a con- 
stant direct current having an alternating current superimposed | 
thereupon. Coils C having high inductance offer a high impe- 
dance to the flow of the alternating current which is by-passed 
through the condenser E. As a result the current flowing in 
coils C will be substantially constant and therefore will main- | 
tain the constant polarising field desired inthe magnetrons. In 

order to interrupt the production of oscillations in accordance 

with telegraphic signals additional coils F are wound around the 

magnetrons, and these coils are supplied with current through 


a telegraph key.—September 13th, 1923. | 
SWITCHGEAR. 
203,555. July 9th, 1923.—ImMprRovemeNTs iN ELectTrRIcar 


Switcucear, William Anselm Coates, of 36, Hartington- 
road, Chorlton-cum-Hardy, Lancaster; and Metropolitan- 
Vickers Electrical Company, Limited, of 4, Central-buildings, 
Westminster. 

This invention relates to electrical switchgear for use in con- | 
nection with high-voltage alternating-current systems and | 
especially to switchgear which controls the connections between | 
duplicate bus-bars or different sections of bus-bars. In the | 
drawings A and B indicate the sections of bus-bars or the dupli- | 
cate bus-bars adapted to have a reactance C connected between | 
them by means of the single main circuit breaker D, which is 
preferably of the oil-immersed type. E is the isolating switch | 
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which is fixed between one terminal of the circuit breaker D 
and the bus-bar or section A. F and G are isolating switches for 
the reactance C, the switch F being disposed between the 
terminal of the circuit breaker D and one end of the reactance C, 
whilst the switch G is arranged between the other end of the 
reactance and the bus-bar or section B. The direct connection 
switch H is between the bus-bar or section B and the terminal | 
of the main circuit breaker D, to which the reactance isolating 
switch F is connected. When the circuit breaker D and switches 
E, F, and G are closea, and the switch H is open, the bus-bars A 
and B will be connected through the reactance C. When the 
circuit breaker D and switches E and H are closed, and the 
switches F and G are open, the bus-bars A and B are directly 
connected and the reactance C is isolated.—September 13th, 


1923. 


PUMPING AND BLOWING MACHINERY. 


203,621. February 8th, 1923.—Rorary Pumps, E. A. Thomson, 
45, Stanhope-avenue, Church End, Finchley, London, N. 3. 
According to this invention, the machine comprises an outer 
rotor having an inner cylindrical surface or bore and an inner 
roter having an outer cylindrical surface contained within the 
outer rotor and excentric thereto, one of such rotors imparting 





This independent magnetic field may | 


| close together. The plates are capable ot being freely displaced 


| The micrometer drum D is held in the nut C by the friction 
| cone E and can be turned individually by the knurled knob F, 
although it normally rotates with the nut. 
drum is so arranged that it can be read through the eyepiece G, 
as shown in the enlarged view. simultaneously with the vertical 
| seales. 


201,525. 


to anneal the incandescent filament either while the air is being 





| motion to the other through vanes, which slide in slots in the 
inner rotor and which are movable in recesses formed in the inner 
| surface of the outer rotor, so as to serve both as a driving con- 
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| nection between the driving and the driven rotor and also for 
imparting energy to the fluid. The outer rotor turns in a casing 
and is provided with ports A A, which move into and out of 
register with ports B B in the casing.-September 13th, 1923. 


MACHINE TOOLS AND SHOP APPLIANCES. 


203,586. November 20th, 1922.—Makine Borer Heapers, 
G. Kerff, Lothastrasse l4c, Duisburg, Germany. 

The subject of this invention is a device for the manufacture 

of corrugated headers, which consists of a composite core adapted 


| to be introduced into the header before the bending operation, 


and which renders the work cheaper and simpler. e com- 
posite core is formed of a plurality of flat plates as shown, which 
are held together in the axial direction by a mandrel and lie 
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at right angles to the mandrel and have an external periphezy 
shaped to correspond with the final shape in cross section of the 
header. It will be seen that when using the arrangement the 
cross section of the tube te be shaped is the same after being 
corrugated as it was before, so that the tube for making a 
corrugated header of definite dimensions may have a smaller 
diameter than in the case of the core hitherto used. —September 
13th, 1923. 


MEASURING AND TESTING INSTRUMENTS. 


203,600. December 14th, 1922.—Turopo.rres, C. F. Casella 
and Co., Limited, and R. M. Abraham, 49 and 50, Parlia- 
ment-street, Westminster, 8.W. I | 

In this theodolite the frame A carrying the cross webs has a 
screwed extension B and can be raised or lowered by the nut C. | 
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The micrometer 
September 13th, 1923. 


LIGHTING AND HEATING. 


April 17th, 1923.—IMPROVEMENTS IN OR RELATING 
TO THE MANUFACTURE OF ELectric INCANDESCENT LAMPs, 
Martin Peter Pedersen, of 2, Gammeltoftsgade, and Nikolaj 
Frantz Prass, of 12, Ewaldsgade, Denmark. 

In the production of electric incandescent lamps it is necessary 





| Neville Hail, Newcastle-upon ryne. 


| meeting. 


for Diesel-engined Vessels,” by Mr. R. Love. 


| Club, Coventry-street, London, W. 1. 


rages out of the lamp bulb or after the exhaustion proces 
his invention has for its object either to avoid annealin, 
entirely or to reduce it to & minimum of about three minut 
after the exhausting process. The inside of the lamp globe o: 
the inside parts of the lamp are coated with an ammonium 
compound, for instance, ammonium nitrate. Experience h 
shown that after this treatment the lamp will be ready for us 
directly after being exhausted or after a very short annealing 
When treated in this manner even incandescent lamps wit} 
filaments of wolfram, wolfram-thorium or wolfram-thorium -iro; 
will not require any slow annealing before they are put into us 
Prior to its insertion in the lamp the filament is dipped into a 
10 per cent. aqueous solution of ammonium nitrate. 

13h 1923 
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Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of havir 
notices of meetings inserted in this column, are requested to not: 
that, in order to make sure of its insertion, the necessary informatio) 
should reach this office on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the Time a 
| PLACE at which the meeting is to be held should be clearly stated 


| TO-DAY. 
INSTITUTION 
8.W. 1. 


INSTITUTION OF RarLway Sienat Enoixeers.—Hotel Great 
Central, W. 1. Annual dinner. 6.30 for 7 p.m. 


oF MercuanicaL EnGinerrs.—Storey's-gat 
Presidential address by Sir John Dewrance, 6 p.m. 


Jontor InstrrvuTion or ENGIneers.—39, Victoria-street 
8.W. 1. Lecturette, ‘‘ The Gas Boiler (or Circulator) and it 
Application,” by Mr. F. W. Dye. 7.30 p.m. 


Norta-East Coast InstirvtTion oF ENGINEERS AND Sn 
BUILDERS.—Literary and Philosophical Society's Hall, West 
gate-road, Newcastle-upon- Tyne. Paper, “The Causes of 
Rapid Corrosion of Condenser Tubes,’ by Dr. G. D. Bengough 
7.30 p.m. 








MONDAY, OCTOBER 22np. 


Technical College, Brad 
Pearsall. 7.30 p.m 


BrRaprorpd ENGINEERING Sociery 
ford. ‘* Steam Boilers,’ by Mr. H. E. 
INsTITUTE OF Puysics.—lInstitution of Electrical Engineer 
Savoy-place, Victoria Embankment, W.C.2. Lecture, * The 
Physicist in the Textile Industries,’ by Dr. A. E. Oxley 

5.30 p.m. 








INSTITUTION OF AUTOMOBILE ENGINEERS BIRMINGHAM 
Centre.—Chamber of Commerce, New-street, Birmingham. 
Presidential addreas, ‘* Automobile Engineering as a Profession, 
by Mr. H. G. Burford. 6.45 p.m. 


INSTITUTION OF MECHANICAL ENGINEERS 
Section, Lonpon.——Storey’s-gate, 8.W. 1. 
Brakes for British Light Cars,’ by Mr. J. Harrison. 

NORTHAMPTON ENGINEERING COLLEGE ENGINEERING 
—St. John-street, E.C.1. Paper,“ Hydro-electric Installation 
by Mr. J. H. Ratcliff. 5.30 p.m 





GRADUATES 
Four-wheeled 
7 p.m. 


Socirery 


WEDNESDAY, OCTOBER 24ru 


Norta-East Coast InstiruTion oF ENGINEERS AND Sutp- 
BUILDERS GrRapvuaTe Secrion.-The Mining = Institut 
Some Notes on Indi 
cators,”” by Mr. J. C. Arthur 15 p.n 


THURSDAY, OCTOBER 25rn 
Exareers.—-The Engineers 


Presidential address Paper 
7 p.m 


INSTITUTION oF Locomorive 
Club, Coventry-street, W. 1. 
* Fatigue of Lron and Steel,’ by Mr. B. BR. Byrne 
VNEERING Socrery 

The Recent Progress 
» Corrosion, 


PortsmMouTH Municrpat Cotiecer Er 
Municipal College, Postsmouth Paper, 
in Steel Metallurgy with regard to the Resistance t 
by Dr. W. H. Hatfield. 7.30 p.m 


FRIDAY, OCTOBER 26ra. 
INSTITUTION OF MUNICIPAL AND County Enetneers.-—Town 
Hall, Chatham. South-Eastern District méeting. 10.30 a.m 


Junior InstiruTion oF ENotneers.-—39, Victoria-street, 
S.W. 1. Lecturette, “ Crystals for Wireless Reception,’ by Mr 
A. V. Ballhatchet 7.30 p.m 

Newcomen Society.—Prince Henry's Room, 17, Fleet 
street, E.C. 4. Presidential address, ‘‘ The Value of the History 
of Technology,” by Mr. L. St. L. Pendred. 5.30 p.m. 


SATURDAY, OCTOBER 27ru. 


MonicteaAL AND County ENGINEERS. 
South-Western District 


INSTITUTION OF 
Council Chamber, Town Hall, Torquay. 
2 p.m. 


TUESDAY, OCTOBER 30ra 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND. 
—39, Elmbank-crescent, Glasgow. Discussion on paper, 
“ Losses in the Component Parts of a Three-stage Turbine 
Pump,” by Dr. W. Blackadder. Paper, ‘‘ Auxiliary Machinery 
7.30 p.m. 


Ist TO STH 


CommerctaL Motor Exarsition.—At Olympia. 


FRIDAY, NOVEMBER 2wnp. 


Victoria-street, 


Junior InstirvutTion or ENGIneers.—39, 
. by Mr. D. V. 


8.W. 1. Lecturette, “ Hydraulic Propulsion, 
Hotchkiss. 7.30 p.m. 


SATURDAY, NOVEMBER lors. 


Finsspury Op Stupents’ Associarion.——The Engineers. 
Twelfth annual dinner 


7 p.m. 
THURSDAY to THURSDAY, NOVEMBER 22npD To 29ru. 


Pusitic Works, Roaps anp TRaANsPporT Exatsrrion. —At 
the Royal Agricultural Hall, Islington, N. 1. 








Finssury Op StupENTs’ AssociaTion.—The twelfth annual 
dinner will be held at the Engineers’ Club, Coventry-street, 
London, W. 1, on Saturday, November 10th, when the chair 
will be taken by the President, Mr. W. M. Mordey, M. Inst. C.E., 
M.LE.E., at 7 p.m. Tickets may be obtained from the hon 
secretary, H. P. Guy, 74, Silver-street, Edmonton, N. 18, who 
will also be pleased to send particulars of the Association to any 
old stude~* of Finsbury not at present a member. 
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